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Abstract 


When faced with water shortages, residential 
water managers may choose from two basic categories of 
solutions: (1) "management alternatives" such as pricin; 
metering, and rationing; and (2) "construction oriented 
solutions" such as building pipelines to new sources or 
constructing new water treatment plants. Due to managerial 
perceptions and attitudes, the construction oriented 
solutions are usually Gia 

The objectives pursued in this thesis were 
three-fold: (1) to document the residential water supply 
and demand characteristics in Alberta; (2) to document the 
perception and attitudes of residential water managers in 
Alberta toward management alternatives; and (3) to expiore 
the relationships between the perceptions and attitudes of 
the water managers and the experience of these water managers 
with both water supply/demand problems and with the use of 
management alternatives. 

The data used in the research project were obtained 
primarily through a postal questionnaire. This questionnaire 
was sent to all municipalities in Alberta with public water 
supply systems during the summer of 1973. A response rate 
of 72 percent was achieved, representing 95 percent of all 
Albertans living in urban communities. 

Analysis of the data revealed that per capita 
demands for residential water have been increasing in 
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Alberta. Demand levels were subject to significant regional 
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variations which were the result in part of climatic vari- 
ations throughout the province. The levels of per capita 
demand were also affected significantly by the use of 
management oe nye such as metering. 

Management alternatives, however, were not found 
to be effectively utilized in the province. Generally, it 
might be said that the ineffective use of these alternatives 
stemmed from unfavourable perceptions of the alternatives 
by water managers. At the same time, water managers did 
not appear to be fully aware of the implications or potential 
effectiveness of management alternatives. 

Lt .as. argued within the thesis that of all Canadian 
provinces, Alberta is potentially the first one which may 
suffer economically if scarce water resources are not used 
efficiently. The evaluation of management alternatives as 
part of the solutions to increasing water demands is a 


necessary part of the efficient use of these water supplies. 
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INTRODUCTION 


Historically, the supply of municipal water has 
been synonymous with the construction of water supply and 
treatment facilities, and often with massive engineering 
projects which are required to gain access to sufficient 
supplies. Thescosts of supply are often prohibitive, 
Particularly in that the construction is usually of a 
Single-purpose nature, and the costs compete for tax 
doliars which may be sorely needed for other programs. 
Moreover, the increasing costs of water supply stem not 
only from increases in aggregate demand, but also from per 
capita increases in demand. 

The basic concern in this thesis is with the 
problem of meeting the increasing demand for residential 
water through the more efficient use of present supplies. 
The problem of using residential water more efficiently is 
part of an overall problem of resource management which has 
been the subject of increasing concern in the past decade - 
that of the effects of uncontrolled demand upon resources. 

As O'R erdan- notes, the concern with efficiency 
in resource use has involved attempts to investigate the 


demand function For various resources, to relate the costs 
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of resource use more closely to the beneficiaries of that 
use, and to develop a number of technological and managerial 
alternatives which might be used to improve the manner of 
use. Generally speaking, the objective in these attempts 
to improve the manner of resource use is to improve the 
efficiency of use, in which case the output of the resource 
1S Maximized yet the throughput (or wastage) per unit of 
resource consumed is minimized. Moreover, en ec 
suggests that perhaps the most serious questions which have 
been raised concern the manner in which demand projections 
for future resource use have been calculated, particularly 
regarding the assumptions upon which demand behavior is 
predicted. In the past, little consideration has been 
directed towards the possibility of changing demand; 


rather, the approach has been one of fitting the supplie 


( d 


to the demand. 


Bee VORENCY EN) RESEDENTEALGWATER USE 

Perhaps there is no area within the field Or 
resource management where the "fitting of supplies to 
demand" is more evident than in the provision of water for 
residential use. When faced with an imminent shortage of 
water, the "water manager" has two categories of solutions 
from which he may choose alternatives with which to meet 
demand and prevent shortages. The first category consists 
of "construction oriented alternatives" to increase the 
supply of water, such as the installation of more pumps, 


the digging of new wells, the building of pipelines to new 
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and distant sounces, and the. construction of new water 
preatment piants guelne second category of solutions 1s that 
of "management alternatives", such as metering and pricing 
policies to reduce the demand. for water, and legislative 
BOtiIon,y tO restrier the consumptiom of water... While the 
optimum solution to most residential water supply problems 
would often involve a combination of these two categories 
of alternatives, the second category is rarely employed. 
Peerage deci s On anVvartebily provides ton thesconsiruc~ 
tion of new water supply facilities. 

Consequently, although management alternatives 
have been proven effective in reducing the demand for 
water, they have rarely been incorporated effectively into 
a residential water management program. The general 
consensus among most students of resource management is 
that the use of such alternatives is impeded by managerial, 
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GENERAL, OBJECTIVES, AND, FORMAT 

Implicit in the above discussion is the argument 
that impediments to the use of management alternatives stem 
from three general areas: managerial, social, and political. 
The general objective in this thesis is to determine the 
implications of managerial considerations to the use of 
Management alternatives. More specifically, the research 
BeOiect 18 a behayicord) study in, whieh,,usine.Alberta asa 
study area, the role of the water manager is examined in 


terms of the behavioural constraints which affect the 
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perception of, choice of, and use of management alterna- 
tives in residential water supply. 

The scope of the research in the thesis is 
defined only very broadly in the above paragraph. The 
specific objectives of the research project were drawn from 
the literature concerned with the problems and usefulness 
of perception and attitude studies in resource management. 
The objectives were also drawn from the assumptions upon 
which the use of management alternatives in residential 
water supply are based. 

The objectives were further limited by the present 
state of knowledge on residential water supply and demand 
in Alberta. Consequently, the rationale behind the specific 
objectives will be more obvious following the discussion of 
the above three areas, and will therefore follow that 
discussion. The review of the above three areas and 
the statement of objectives will be followed by a review of 
Piece weeoecarcn methodelery Thevdata analysis, and conclus- 
ions. Prior to undertaking the literature review, it is 
deemed appropriate to consider the propriety of using 
Alberta as a study area for problems related to residential 


water. 


Pie sorubyY AREA 

As is the case for all of Canada's Prairie Pro- 
vinces, studies related to the efficient use of water are 
particularly relevant to Alberta; for, as in Saskatchewan 


and Manitoba, the plains of Alberta are moisture deficient. 
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Source: Atlas of Alberta, 
Government of Alberta 
and The University of 
Map 1-1 fican Annual Precipitation Alberta, 1969, page 16. 
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As may be noted on the following map (Map 1-1, MEAN ANNUAL 
PERCIPITATION IN ALBERTA), mean annual percipitation ranges 
fron approximately) 2oreinches, (63.5.cm) ingthe. foothills to 


Meson then 2 anehes (G30 5 cm) .in the. southeast... Precipi- 


v 


tation in the northern portion of the province. also falls 
below 16 inches (40.6 cm), but relatively few of the 
population centres are in this region. 

A more significant indicator than amounts of 
precipitation in determining the dryness of a region is 
the index of moisture deficiency (the amount by which 
precipitation falls short of the need after soil moisture 
storage is exhausted). Practically all of Alberta suffers 
some moisture deficiency, ranging from an annual mean of 
approximately one anch (2.54 cm) in the west to 10 inches 
(25.4 em) in the southeast (Map 1-2, AVERAGE MOISTURE 3 
DEPLCIENCY IN ALBERTA) « 


However, the true measure of water supply in 


0) 


Pie pret ies is streamitow, in, which. case Alberta faces 
"restricted" supply. The availability of streamflow in 
Alberta is diminished for two reasons. First, major 
diversions are now under a moratorium, and the largest part 
of total streamflow is flowing northward and away from 

where the demand is located; second, the largest propor- 

tion of Alberta's population is dependent upon the flows of 
the North and South Saskatchewan Rivers (see Map 1-3, RIVER 
BASINS OF ALBERTA), but by a 1969 agreement with Saskatchewan 
and Manitoba, Alberta is allowed to deplete only one half 
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Ground water is also inadequate for use as a 
source of supply for large centres. Local recharge of 
groundwater is limited in the prairies, and there is 
little potential for sustained use on a large Peer ih. 

Imei venvscr he! “restricted” supply of water in 
Alberta, its efficient use may become more important in 
tne future. che competition for water for industrial, 
municipal, agricultural, and'’éven recréational Uses may 
increase with population and economic growth, particularly 
within the drier regions of the province. For this reason, 
studies which cast light on the factors underlying in- 
efficient use and the barriers to efficient use of water in 


Alberta should not’ be without merit. 
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CHAPTER’ 2 


BEHAVTOURAB STUDIES EN GEOGRAPHY 


Basie Toes uhesrsiis the analysis’ lof show 
residential water managers perceive management alterna- 
tives in the solution. of residential water supply problems, 
why they perceive them as they do, and what impact their 
perceptions and attitudes may have on the use of these 
alternatives. Prerequisite to this analysis is an under- 
standing of the theories relating to perceptions and atti- 
tudes as concepts, how they are formed, and what role they 
play in the behaviour of individuals, and ‘subsequently in 
the manner of use of our environment. Useful also, in 
terms of putting this study in perspective with other 
research, is some knowledge of the types of perception and 
attitude studies which have been done in geography and the 
manner in which such studies may be applied to decision 
making in a resource management situation. 

ime iiehntloretine, apevesysatrentrony if thistohaprer wild 
be directed toward the definition of perceptions and 
attitudes; toward defining the role of perceptions and 
attitudes in behaviour; and toward outlining the utility 
and application of behavioural studies to resources management. 


Preceding the above, the theoretical and practical beginnings 
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of behavioural studies in geography are examined. The 
intention in this review is not to undertake a comprehensive 
survey of the literature, which is volumunious; rather, the 
intention is to provide only the conceptual basis on which 
behavioural geography is founded and to indicate the types 


of studies which have grown from this base. 


THEORETICAL AND PRACTICAL BEGINNINGS 

Concern with perceptions and attitudes was first 
registered by geographers in 1947, when Weight- distin- 
guished between the mental dispositions of people as either 
objective or subjective. Wright's major contribution was 
infhistdefrinition of subjectivaty sas: "a mentak disposition 
LOuconcel Veweh Salim gs with reference to emer asa 4¥ and his 
application of this subjectivity to the individual's inter- 
pretation of the environment. 

In his analysis of subjectivity in geography, 
Wright was beginning to define the subjective or ego- 
centred approach to interpretation of environment. However, 
it may be argued (as it is by Bunting and Galtannl that 
the initial theoretical basis for the ego-centered approach 
WHsEprovidedrby »Bowlding linr19S.Oyeinha |shont sbook tent2t Led 
attitudes, behaviour, and subjectivity are conceptualized. 
inbthe Vimage’, pBoulding “developed «thesconcept cof \amage sor 
perceived reality as a mediating link between environment 
and man. Hence, to understand the relationship between 


environment and behaviour Boulding argued one must also 
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understand the tpnicve oe 

Boulding's concept of the image is based on the 
premise that everything which an individual knows about his 
world is knowledge. However, since a large part of what 
people know is "subjective knowledge" - that is, knowledge 
which they believe to be true or accurate, but Lee not 
necessarily so - Boulding equates this knowledge to an 
"image" the individual has of his world. Behaviour, in 
TUPniens pawunction of this ieee € Tata st te.igay orn 
reference to the traditional "stimulus - organism - res- 
ponse" model, behaviour is not dependent solely upon the 
stimulus or what Boulding calls "messages", but rather upon 
Thene inaee ianhien dictates: the responsestothe stinudic! 

Boulding covers a much wider spectrum in his 
book than that indicated here, but it is the above which is 
most basic to understanding the relationships between 
perceptions, attitudes, and behaviour. The object of 
behavioural studies in geography might still be summarized 
as avesipes to understand "the image". 

The argument that decision making is subjective 
was reinforced by owenenaun Anco Pe Conta nus net on 
Wright's theme noted earlier, Lowenthal's argument may be 
Summarized as saying that "decisions at the scientific or 
lay level are always the products of facts (phenomena) 
subyectively processed’ for signficance".” That is toe ®say, 
the facts are interpreted and acted upon in light of the 
decision maker's "image". 


Beyond the early work which preceded Lowenthal's 
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writing in 1961, little theoretical or methodological work 
has been done which can be applied to behavioural studies 
in general. ?” Nevertheless, based on the idea of subject- 
ivity, some early practical work was undertaken. 

The emphasis in the first perceptual studies was 
directed towards "hazard perception". This area of study 
focused mainly on floods and drought and attempted to 
delimit the reasons for various adjustments made by people 
to these hazards. In 1962, Kates completed a study entitled 
Hazard ands Chowes? Percepriongan) blooddPiain Management’, 
in which he found that resource managers tend to make their 
decisions in a manner affected more by a concern for satis- 
fVane slang vors opt ima. zane. h ny 1.966% Saaainenrs turned to 
the perception of drought on the Great Plains, and in 
subsequent studies, consideration has been given to the 
perception of hazards such as air pollution, avalanches, 
earthquakes, snow, tidal waves, and hurricanes. 

Interest in perception has spread PO Lothengeancas 
of Eee such as landscape, urban environments, outdoor 
recreation, and aspects of resource management beyond 
natural hazards. Perception studies related to landscapes 
and urban environments were initiated when Lynch attempted 
COseMmparically testathedconcepEyo£ ee Ln tkenimasgchoh sthe 
city..." Lowenthal and Prince” expanded this to a larger 
scale when they considered the visual qualities of the 
English landscape. Since then, perceptual studies have 
expanded into other aspects of "landscape" which include 
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Perception studies in outdoor recreation stemmed 

from an initial study in Quetico - Superior Park by 
Bultena and Taves a on the implications of different 
perceptions of wilderness areas to the recreational use of 
Ties vareas . fess expanded on this study in 1964 and 
found differences in perceptions of wilderness between 
Mafiagvers and users, and-amonest users. ficas also found 
that these different perceptions affected the quality of 
the recreational experience and thereby provided an example 
of how behavioural studies can be used to enhance the 
recreational environment as well as to improve planning. 

The above discussion is intended only to suggest the 
areas of geography in which perception and attitude studies 
puesPeiugrappiied. The volume of Literature available 
precludes an in-depth coverage, and more value would be 
obtained through reference to an overview of the field, 
such as that provided by Saarinen.” in addition, che 
types of studies noted above are only indirectly related to 
the particular perspective of the behavioural study under- 
taken in this thesis. Those studies which have a more 
direct bearing on the theory and methodology used in this 
research project are reviewed later in the chapter, under 


the section entitled "Perception Studies in Resource Manage- 


mene, 


Perce. LONS, ALTTRIUDES. (eLHAVI OUR 
Perceptions 


The term "perception", as used in this thesis, is 


: 7 
Augie 9 os ee 2 
re ag aa 


Pet ay! : 


ee 
aie ils 
it 


diate 


not used to refer to the neurological aspects of perception. 
Rather, the term is used in the sense of "social perception". 
The term social perception is used to refer to "the effects 
of social and cultural factors on man's cognitive structur- 
as: ; ; ee, 
ing of his physical and social environment". Percepi2on, 
then, constitutes one aspect of the "image", which may be 
conceptualized as the "black box" between stimulus and 
response. Like the "image", which depends on more than the 
stimulus present, perception "is modified by the perceiver's 
past experience in general, his previous experience with 
thet same, Or. similar stimulii, and the,indiviadual‘*s state 
ee oF Pos: 
Pieaio moment she: 15. viewrne the stimulus of, 1anterest" . 
Consequently, perception depends upon the background of 
the perceiver; the value of the object to the perceiver; 
and habituation. The concept of habituation implies that 
a ; ae ee 
tO perceive something, one must first be aware of it. 
Perception should only be applied to "those instances in 

; eon 
Mio ieray oan Actual ‘Stimulus to be percelveéed ciate! 
should not be used to refer to "beliefs about environmental 


1. 


events which are not at the moment present, and which the 


. : UNS) 
respondent may himself never have experienced". 
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An attitude may be defined as "a mental and 
neural state of readiness, organized through experience, 
exerting a directive or dynamic influence upon the individ- 
ual's response to all objects and situations with which it 


. Zoe ‘ : : 
is related".°° Thus, it may, be said that attitudes represent 


J 


an individual's beliefs about the object of the attitude, 
and just as a person's "image" consists largely of subject- 
ive knowledge, people seem to know what they like or dis- 
like, even regarding objects about which they actually know 
very Accesso! 
Attitudes have been recognized by psychologists as 
having three deouenet components: the cognitive component, 
the affective component, and the conative éomponewere” The 
cognitive component refers to how the attitude object is 
perceived. ‘That is; it is the "stereotype" of the object 
as the individual believes it. to be. The affective component 
deals. with the feelings of liking or disliking about the 
eppect bythe andividual., The conative, or behavioural 
component refers to the person's gross behavioural tendencies 
regarding the object of the attitude. 

The individual tries to balance out these three 
components of the attitude, creating two subclasses of 
behaviour: "(1) balanced attitudes, whose three components 
are consistent, and (2) ego defensive attitudes whose 
components are not Someees ie Saglieg If the components of the 
attitude are not kept consistent within the individual, he 
becomes psychologically uncomfortable, and he adjusts one 
Gf 1s “Cognit rons to*make “the situation consonant. "If the 
retartionship out ‘of “balance “1s “external, 1t is referred to 
as cognitive consistency or hoya ukitat in Tries an 
mterpial yelationship whichis out of “balance, it is 


sad F mak 
referred to as cognitive dissonance. 


It is an individual's attitude toward an object 
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or'class of objects which determines how he will react to 
that object when he encounters ese Moreover, “attitudes 
can be ascribed to some basic bipolar coftenuum with a 
neutral or zero reference point, implying that they have 
both direction and intensity and providing a basis for the 


oe Both tdarection and 


G@iantatative andexingjofrattitudes", 
intensity (or magnatudes 1), are important factors in account- 
ing for behaviour. Just as it is the impact of messages on 
the certainty of the "image" which is of great importance 

in the interpretation of human behaviour, the variations in 


the strength as well as the magnitude of an attitude will 


account 4for variation 2n- human behavirour : 


bereepevons, sAtuLlides jePpehavaour 
In undertaking behavioural studies in geography, 
it is difficult to differentiate between perceptions and 
attitudes; both develop as a result of past experience, and 
both affect each other. Perceptions, though, tend to be 
more transitory, and may lack either the affective or 
cognitive component of the attitude. Nevertheless, per- 
ceptions (like attitudes) will produce behaviour, although 
this behaviour is more immediate, and the reaction is to a 
Speecitic stimulus.’ Attitudes tend tobe more*tgeneral, .and 
the reaction is to a class of stimula For example, if 
a residential water manager imposes rationing during an 
Wuistaliy dry .sumner because «the istoragedlevebwerl the 
reservoir has dropped, this would be an example of perception 


and the resulting behaviour. However, if the same situation 
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occurred in the following years, the water manager might 
develop an attitude toward water shortages, and his be- 
haviour would stem from that attitude. Thus, the manager 
might impose rationing or other conservation measures 
automatically, or he may begin to search for new sources 
of water, or develop a greater storage capacity. 

The understanding of behaviour is the main 
concern of perception and attitude studies in geography, 
and the term behaviour perhaps requires some clarification. 
Although behaviour is normally thought of as some overt act 
which can be observed, this definition does not allow for a 
very wide scope of research, and only allows for studies of 
what people have already done, not what they intend to do 
See WwoulagrldGrineparticilan situations... Thus, in predsetive, 
or at least "anticipatory" studies, the concern is usually 
with verbal behaviour, in which case the researcher is 
simply asking the subjects what their attitudes are. 

The argument exists, of course, that people will 
say one thing and do another. This inconsistency may 
depend on-two things. First, there isthe problem of 
dissonance which was discussed previously, and which can 
result in inconsistent behaviour. Second, the inconsis- 
tency may be explained by degree of commitment, °/ which may 
be deduced to some extent through measuring the magnitude 


of the attitude as well as direction. For example, a water 
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Manager may say that people should not be allowed to u: 
much water for lawn-watering, but he may not be willing to 


subject himself to the unpopularity possibly associated 
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with rationing or higher prices. 

It should be noted that the measurement of 
perceptions and attitudes, particularly in a real world 
Soltis, 19 Stil, not subject tO a proven Or rigerous 
methodology. Thus, a discussion of the methodology 
employed in this study is included in the chapter on 


"Research Methodology". 


MieeotUDT PERCEPTIONS AND ATTEIUDES IN RESOURCE 
MANAGEMENT? 


Vecieipnulakang and Policy srormularion 
Resource management in the final analysis is a 
decision making process where optimal solutions 
regarding the manner, timing, and allocation of 
resource use are sought within the economic, 
political, social, and institutional framework 


afforded by any given culture at a particular 
time. 


The preceding definition of resource management 
as a decision making process focuses attention upon the 
role of the resource manager and his interpretation of his 
SE eeiierite The above definition, and the rationale 
behind studying the behaviour of resource managers is based 


oe White 


upon a conceptual "model" put forth by White. 
bases his model on the assumption that "at the heart of 
Managing a natural resource is the manager's perception of 
the resource and of the choices open to him in dealing with 
pat) Bae Peele. ie ee 
cc ae The essence of White's model as. tthatean: a ‘given 
Situation a resource manager has a "range of choice" from 


which to make a decision. For example, in the case of a 


water shortage, a residential water manager would have the 
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choice of several alternatives from both categories of 
solutions (management and construction oriented) from which 
to decide. 

Theoretically, constraints on this range of 
choice should stem only from the physical environment and 


technology. However, the theoretical range of choice i 


Y 


further limited by a practical range of choice which is 
delimited by the culture and institutions which either 
permit, prohibit, or discourage a given choice. Finally, 
there is the actual Ete Maras of alternatives, which depends 
upon the way in which the manager interprets the different 
elements in the course of his decision making process. | 
How the resource manager perceives the limitations, 
Bearricwi ons prandoalternatives twhich accrue sto \aspareteulan 
Situation will have almost complete influence over his 
behaviour, and hence his decision. Consequently, to under- 
stand the manager's decisions, it is necessary to obtain 
some insights into how he perceives a particular resource 
Manacementsor-décision-situations andawhys, Asowilbebe 
illustrated in the’ following section, this understanding 


may be useful in decision making and policy formulation in 


various ways. 


Perception Studies in Resource Management 


Research on perception in resource management 
could be considered a search to understand the 
widening gap between available scientific know- 
ledge and the practical application of this 
knowledge.'t3 


The above statement suggests both the need to 
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understand why resource managers do not consider the full 
range of available alternatives and axiomatically the 
utility of perception and attitude studies in resource 
management. The statement is particularly appropriate to 
this thesis, for concern lies with determining why manage- 
ment alternatives are not being practically applied to 
residential water supply problems to any great degree, 
although past research has shown them to be significant 
policy alternatives. 

To date, it has been demonstrated by behavioural 
studies "that perceptions and attitudes do play a signi- 
ficant role in decision making". 77 It has been documented 
in these studies, as suggested in the previous pages, that 
a person's decisions are affected not only by past experience 
and knowledge, but by institutional guides and what the 
decision maker feels to be the preferences of Sthemeene 
Thus, a decision maker or resource manager should understand 
both his own perceptions and attitudes, as well as those of 
others. Not only would this help to narrow down the possible 
alternatives to a "practical range of choice", but would 
also help to alleviate the problem of a resource manager 
imposing artificial restrictions: upon himself because he 
has not perceived all of the alternatives to a problem. 

The negative effects of a resource manager's 
perceptions and attitudes may manifest themselves in the 
decision situation in several ways. eve eaten documented 
the relationship between attitudes and decision making as 


affected by resource managers, their perceptions of what 
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people want, what they themselves want, and what they think 
the people should want. Baumann's subject was the use of 
domestic water supply reservoirs for recreational purposes. 
Throughout most of the United States, reservoirs are used 
for recreation, whereas in the northeastern states, where 
the demand for outdoor recreation is most acute, the res- 
ervoirs are not developed for that purpose. 

Baumann found that the nature and extent of the 
recreational use of water supply reservoirs, and the sharply 
differing regional views as to such use, had their roots in 
managerial knowledge and attitudes. That is, the manner in 
which both public health officials and water managers 
perceived the impact of recreation upon the sanitation 
problems of water from the reservoirs was based more upon 
attitudes than scientific knowledge. This was the.case 
both in areas where recreation was allowed and in areas 
where it was not allowed. 

Baumann also found that the water managers enlisted 
the support of the public, which tended to reflect the 
attitudes of the water manager. That is to say, "the water 
managers' perceptions are reinforced by the feedback that 
the public will not tolerate anyone ‘swimming in their 
drink', and public attitudes coincide with the views of the 
water a Consequently, "existing social guides, 
Managerial perceptions, and public attitudes serve to 
reinforce each peat es 

An additional aspect related to the effects of 


perceptions and attitudes in decision making is that water 
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managers will tend to choose the alternatives which are 

baby ete Gy ; 
most Lamidiar. Maciver found this to be the case amongst 
water managers in the Grand Basin in Southern Ontario. 
Groundwater experts, for example, tended to suggest that 


weils would solve the supply problem for cities in the 


upper part of the basin. River managers suggested that the 
river would be the best source of supply. This tendency, 


of course, is related to the effects of past experience and 
knowledge on perception. 

Mactven® © also found that association with a particu- 
lar institution tended to bias the choice of alternatives. 
For example, members of the Conservation Authority would 
all stress one particular choice, and the Ontario Water 
Resources Commission another. 

Somewhat related to institutional bias and loyalty 
is that of professional loyalty. For example, evidence 
suggests that in the water field engineers tend to be the 


: . : ous 
dominant profession. The concern here results from 


ce siibernan suggesting that engineers, 


studies (Sewell 
ovine to their training’ and the ethics of their, profession, 
tend to canvass alternative solutions along the somewhat 

. > . - - P ! 54 
restricted lines of the structural monument". TUS. 
engineers involved in residential water supply problems 
would probably tend to recommend alternatives from the 


construction category, and management alternatives would 


not be perceived as a viable part of the solution. 
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iyi study, Penceptions and, Attitudes; of Residential Water 
Managers in Alberta? 


The significance of the perceptions and attitudes 
of the resource manager in the decision making process have 
been dealt with in the preceding pages of this chapter. 
However, it seems appropriate to consider in some detail 
the "identity" of the residential water manager in Alberta, 
and his role in the decision making process. 

In Alberta, as in most instances in Canada, the 
"water manager" is not usually the decision maker, but 
plays the role of manager se Ae water system and advisor 
to the decision making body, which is usually the town or 
city council. The recommendations of the water manager may 
include his own solutions to a problem, and may also be 
eo eecred by advice From consulting (firms or other govern-— 
ment agencies, by opinions expressed by people in the 
community, and by his perception of what the decision 
making body expects. 

AUS as oliteetene ° notes, the decision making 
process may be influenced by a technical elite of profes- 
Sional resource managers such as engineers, public health 
inspectors, medical health officers, biologists,.and so on. 

2 
These professionals may play various roles such as consul- 
tants, advisors, planners, supervisors of management programs, 
and administrators, and may be employed in either private 
concerns, public agencies, or in.a personal consultative 
capacity. They may have direct responsibility for decision 


Making, or play only a minor role in the overall decision- 
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making process. The perceptions and attitudes of these 
resource managers become important, therefore, because of 

the influence they may have "on the decision maker's inter- 
pretation of the problem; his choice of relevant alternatives, 
his preferences for outcome, and in general, his views as 

to the ways in which resources should be managed", °° 

In Alberta, the decision maker is usually a 
political body. However, it is reasonable to assume that 
the decisions are affected in the above manner by the 
recommendations of the local water manager, sometimes 
combined with outside advice from consultants or provincial 
government agents. However, it is normally the "water 
manager" who must assess outside reports, ae the attitudes 
ef the public, plus the.physical and financial situation of 
the water supply system, and synthesize these into recom- 
mendations sto. the city Jor, towmscouncil., In the majyority of 
Alberta towns, the "water manager" is usually the municipal 
SeCrerany., check treasurer, Or, cvown managers) The larger 
cities usually have their own engineer who is responsible 
for the management ,of the system, and he reports to the 
erty council. 

Since it is the "water manager" who usually makes 
the recommendations as to solutions, and who probably has 
Phe moct influence om the final<decision, Te Us that person 
WhoOmchould rece:ve primary istudy. For) 2cl3s that’ person 
who will suggest the categories of alternatives to be used 
Tossoelve pnoblems, as well. as suggest (the price to be 
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towards determining the perceptions and attitudes of the 
decision making body, outside consultants, and the public. 
Nevertheless, the perceptions and attitudes of the water 
managers should go some distance in explaining the choice 
and use of water management alternatives. Moreover, 
recalling Baumann, it is possible that the water managers 
will reflect the attitudes of the decision makers and the 


public. 


SUMMARY 

In the preceding pages, attention has been devoted 
to the role of perceptions and attitudes in the process of 
decision making. Essentially, it may be concluded that 
perceptions and attitudes depend largely on past experience 
and knowledge (accurate or otherwise), and on cultural and 
institutional guides which are superimposed upon this 
knowledge. The research to date supports the importance 
assigned to the role ae perceptions and attitudes to decision 
making and the choice of alternatives. 

In the following chapter, the management altern- 
atives open to a residential water manager to efficiently 
meet the demand for water are reviewed. Since the basic 
premise an this thesis is that the choice of thesé alterna- 
tivés is dependent upon perceptions and attitudes, consider- 
able effort is directed towards the documentation of their 


Biagaty and to, the sinderlying theoriearpentnas herr use. 
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SNe example of an internal relationship out of 
balance would be a water manager who does not believe that 
people will reduce consumption of water if the price is 
increased, but is confronted with evidence to the contrary. 

To make the inconsistency consonant, the water manager 

might refuse to accept the statistics as valid, or if they 
are not deniable, may change his mind. For further dis- 
eussio0n- see Schiff (1970) ,°pps 7499 -oSee* alise RVA@BY Zayonc, 
"Balance, Congruity, and Dissonance", in Attitudes, pp. 261- 
277. Or, to consider the original theory, see Leon Festinger, 


ee 


aN external relationship, for example, would be 


between yourself, a friend you respect, and an "idea" that 
vou 1drsiiake?l Tf your friend) 1aked“the=i1deatand youcdidn! ts 
it would be a case of cognitive consistency, because you 
would not expect someone you liked to like things you 
didn't. To solve’ thée-ineonsistency you might decide that 
you liked the "idea" after all, and the situation would 
become consonant. 
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°3 Charles Fee Degcod. cu als SA Lepuecesedcurcemeant |. 
in Attitude Measurement, ed. Gene F. Summers (Chicago: Rand 


Molalivy, 19/0), p.. 2272 


Por a discussion of the usage of the two terms 
Prntensity” and’ !mdenitude!’, see William 4 ieeott, “Attitude 
Measurement", in The Handbook of Social Psychology, Vol. 2, 
mad) Faation: CLObSURs peme Use 
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ia tase further examples illustrating this dis- 
tinction between perception and attitude, see Schiff, 
EOF ysPys t LOe: 


Sl eohiff, ie he pt LON 


nome Londons) England: Paon Limited, 19/71), Dp. 60: 
oO ia bart F. White, "The Choice of Use in Re- 
peeree Heanagement’ , Natural Resources” Journal, Vol. 1 
WEUGl), up. 2eeul.wahereatter referred to as White, (1961). 


PP eka Heit r. Whites, "Formation and Role of Public 
Mitatudes”, in Environmental Quality in a Growing Economy,, 


ed. Henry Jarrett (Baltimore: Johns Hopkins for Resources 
Pormene fuLure, L966) sep. OS. 
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Docpar coe here is the role of "goals" in how a 
manager judges the desirability of alternatives. In the 
field of residential water supply where final decisions are 


Mouallyomade by political bodies, coals ‘can also be’ political, 


and hence variable. The range of goals often considered is 
discussed in Chapter 3, under the section of "Objectives in 
Pricing § Metering". For a discussion of how goals are 


‘formulated in +public policy, see O'Riordan, pp. 110-114. 
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Geography, Research Paper No. 121 (Chicago: University of 
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CHAPTER Ry 3 


MANAGEMENT ALTERNATIVES IN 
RESLDENTIAL WATERY SUPPLY 


Consistent with the decision making models dis- 
cussed in the previous chapter, any water manager who 
considers it desirable to reduce the consumption of resi- 
dential water has a range of alternatives to choose from by 
which he might accomplish this goal. This range of alterna- 
tives may include pricing, metering, rationing, and exhorta- 
tion. All of these alternatives, when properly employed, 
should contribute to the more efficient use of water. 

The object in this chapter is to give considera- 
tion to the alternatives (range of choice) of a managerial 
nature open to water managers, and to illustrate the benefits 
of, and the positive arguments for, the use of these alterna- 
tives. The following areas of discussion will be pursued: 
One, the reasons why residential water™1s"ob concern £6 
those searching for efficiencies in the use of water resources; 
‘two, the theoretical means of attaining efficiency in 
residential water use; three, the characteristics of resi- 
dential water supply and demand which make it amenable to 
Tie application of efiicerency criteria, four, the various 


Management alternatives, the assumptions upon which they 


BL 


are based, and their apparent effectiveness in changing the 
\ 

quantity demanded; and five, the use of management alterna- 

tives in Alberta which has been documented to date, and the 


impiications,»of this use to demand chacteristics. 


ho bee NT EAR WATER USES SHE INEEDSFORTEFBICEENGY 

Past trends of both per capita and total consump- 

tion of residential water have been dramatically upward. 

In the United States, per capita consumption has increased 

by four to five times in the past 50 yeans. i Very conserva- 
tive estimates by Wollman and Bencta indicate that withdrawals 
for municipal use will rise from an actual average of 
approximately 128 imperial> gallons per capita per day 

Pepedhia (582 ped) tin 1960,4tollistepcd CA86eiped) ainel19e 0% 

ue POPweecas (916 ped )\ tine? 000. tel ?23 2ped ChOluakeoce? ian 
2020. 

The projections of per capita consumption combined 
with projected rates of world population growth and urban- 
ization provide an indication of future needs for municipal 
water. Projections indicate a doubling of the 1962 figure 
of 1,200 million people living in cities to an estimated 
2,500 million in the year 2000." For many countries this 
growth will mean the initial construction of water supply 
facilities to service urban areas, often without concern 
Porvandividual hone For North American cities, it means 
the continuation of vast expenditures on water treatment 
and distribution: facilities, as well as the consumption: of 


large amounts of water, particularly if past levels of 
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service are to be maintained. In North America, this 
growth is already creating a twofold problem: that of 
volume used, and that of the costs resulting from the 
increased demand. 

The problem of using large volumes of water has 
two aspects. The most obvious result of using large quan- 
tithes is the possibility of shortages. In North America, 
however, water shortages in municipal systems generally 
result from allocation problems. That is, a certain volume 
of available water is eiirocaaen to various uses such as 
agricultural irrigation, industry, and recreation, as well 
as municipal use. Walker and Skogerboe® suggest that this 
is the case in the western United States, where shortages 
stem mainly from the unavailability of unappropriated water 
resources within the hydrologic unit. Much the same situation 
appears to be materializing in the southern Prairie Provinces 
of Canada where, according to ovine most of the available 
flow of the South Saskatchewan River and its tributaries 
has been allocated, while other major rivers flow northward 
and away from major population centres. 

Whether or not the use of large volumes of water 
becomes a problem is dependent largely upon "the effect 
that the use has upon quality of water and upon time and 
location of its availability torthe other potential ie 
In the case of municipal systems, the actual amount of 
water used for consumptive purposes is quite low, running 
somewhere between 10 and 20 nencemte: However, the external- 


ities imposed upon downstream users of those streams receiv- 


t eneer. = 4>ben- ete. <a 


tonite OL ee qa i greiner inae 


¢ 
1 
. 
—_ 


4 j Seen es: 
Sf} YS FS “ aa! dg 

; ID i Pte 
eae) Sol bs) oe a hiatal a 


~e 

‘ 

¢ 

+ 
fame 
rs 
a 

‘s 
te 
mr 


a 
i. ba eee 
; 
? Ss - —— 
: : 7 - SA 8 - > 
* ‘ 
™~ ~ s a > 
a b =» ft aa = a > oi oy : oO — 
+ : £94 rat ey mb ee ne iSti ras et Pe Py) a lala. 


ae ss 5a Ey at ; a4 ewe ear At | = i waite i: RS supeae = 


ing urban effluent, and the rising standards of quality 
being placed on these streams, is beginning to cause 
coneern about the volume of water used by the municipal 
system which will subsequently require treatment. If, as 
Kuiper’? suggests, the ratio of required flow to sewage is 
40 to 1 for raw sewage, and 2 to 1 for thoroughly treated 
sewage, rising standards are going to increase sewage 
treatment costs to maintain acceptable standards of quality. 
Reducing the amount of water used will not only reduce the 
costs of sewage treatment, but might reduce costs imposed 
upon downstream users in the form of such things as lost 
recreational benefits or even increased water treatment 
costs for downstream municipal systems. 

The. second problem resulting from the growth in 
demand is quite simply the cost of supplying the water. 
These costs are incurred in the capital investment required 
to construct treatment plants and distribution systems, as 
well as the rising costs associated with the actual treat- 
ment of nhie water. Moreover, as communities expand and 
requirements increase, it is often necessary to go consider- 
able distances to find new sources, resulting in expensive 
pipeiines and “pumping tiaczirtiies. \Thus:,) wateresupphy «costs 
continue to demand large portions of municipal revenues 
Which, in *a«growing icommunity sme htwelt) bempneeded rior 
health», welfare ,seducation, nban renewalpcor (other isocgal 
programs. 

It is largely because of the problems associated 


with the increasing demand for water that a considerable 
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amount of concern has been focused upon urban water supply 
in the past few years. Much of this concern has been 
directed towards residential water alone due to the large 
portion of total urban demand taken up by residential 
supplies, the high rate of investment per unit of volume 
delivered, and the high priority which policy makers give 
to meeting the demand for residential water. 

The portion of total urban supplies taken by 
residential demand varies with city size, with larger 
cities providing more to industrial, commercial, and public 
uses than smaller communities. In a survey of American 
urban areas with populations exceeding 25,000 undertaken in 
1964 by Hittman and Associates, ~~ the weighted average 


Roser ase pattern eshowed 42 spercent tgeing “to tresidentvar 


purposes, 41 percent to industrial and commercial customers, 


ana L7 "percent to -publie uses..." “lInvsmaller towns ) top san 


areas such as the Prairie Provinces where the manufacturing 
sector may be relatively small, much less water would be 
demanded by the industrial, commercial, and public sectors. 
Kuiper? suggested that differences in the latter two uses 
would increase consumption from about 100 gpced (454 lpecd) 
in smaller cities and towns in the United States to about 
moo eped C6St-lped) Pin BlargerVeities. 

Residential water demand appears particularly 
amenable to adjustment due to the demand characteristics 
and because few attempts have been made to gain any degree 
of economic efficiency in the provision of residential 


Water, “Thus, in the “following “section, “consideration will 
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first be directed towards how the historical approach to 
providing residential water has resulted in the need for 
efficiency, and then towards what efficiency in residential 


water use will mean. 


EFFICIENCY IN RESIDENTIAL WATER MANAGEMENT 

The present approach of fitting the supply of resi- 
Peers water tothe demandiand thessubsequent status of 
residential water as a "noneconomic" good has its roots in 
hescory.. Onaganally;, ae Grima’? summarizes it, a good 
source of treated water became a necessity in urban envir- 
onments to reduce water-borne disease. Charges for the 
water were kept low to encourage residents to install the 
necessary plumbing fixtures. As the cities expanded over 
time, consumption of water was further encouraged through 
low prices and unlimited quantities because residential 
lawn watering, fountains, and gardens were all felt to 
contribute to the overall amenities of the community. 

Water has also been seen as an essential good. 
While this of course is true, it has apparently resulted in 
water supply systems being designed on the assumptions that 
residential water demand is inelastic with respect to price 
and that lepal and physical restrictions are unpopular. 

It is a consequence of the above attitudes and 
policy approaches that residential water) is being: supplied 
largely through the "requirements" approach. Essentially 
the requirements approach implies the convenient calculation 


of future needs by taking per capita consumption, adjusting 


it for expected changes in local demand, and then multi- 
plying by projected population. The resulting requirement 
Pe veaken- as a fixed quantity which must be supplied. 
Consequently, economic analysis becomes only a search for 
the least costly supply, with no effort directed towards 
altering the demand function, and subsequently the require- 
ments.++ Thus, the requirements approach ignores the 
relationship between per capita demand and price, and 
thereby the efficiency principle. 

The eee tone. principle "requires that the rate 
of output of any commodity or service (such as delivered 


Were). be extended=ue that: rate ar which mnerementad 


benefits equal incremental costs and beyond which additional 


Petew hes eWorld fale shormtylor aca 1one) eocteue Chie 


above principle requires that water be priced at marginal 
cost, or the cost of delivering the last unit of water, as 
opposed to the average cost of each unit of water (Figure 


ee 


A fundamental economic concept, marginal cost 
pricing aS based on the principle that "as any one user 
"‘consumes' more and more water, the value to him of the 
last water used becomes lower and lower. When a price tag 
is attached to water, each user will continue to use more 
and more water until the value to him of the last unit used 
is reduced to the point where it equals the price he is 
charged for the water. Thereafter he will stop using 
pear? 


The objective in marginal cost pricing is to 


obtain values for water that are comparable to the price 
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TALGURE, oa.) 


PRICING AT MARGINAL COST 


Marginal 
£ Cost 


Average 
me Cost 


Price / Unit 


Demand 


Output 


based values that allocate other resources and products 
throughout the econonm - Theoretically, then, the higher 
the price the less water the consumer will use, since 
Willingness to pay for extra units' of water declines as 
the most essential uses are satisfied. This decline occurs 
because water has then become an "economic" good, in which 
case the consumer will have to sacrifice other goods to 
obtain the extra units of water. In the case of resi- 
real water, the assumption in marginal pricing is that 
the last few gallons demanded by consumers for, say, lawn 


Matering, are less “essential” and yield less satisfaction 


KO, 


than the first few gallons which are likely to be used for 
drinking, washing, and cooking. 

Thus, price becomes a policy alternative which en- 
eourages the reduction of those uses of residential water 
which the consumer values less than the cost of providing 
the service. "This approach leaves the consumer with the 
ehoice of exercising his right to buy more water at a price 
that reflects its cost; at the same time, the management 
makes use of non-arbitrary criteria in attempting to 
allocate resources efficiently to the development of resi- 
dential water supplies."7° | 

Policies employing a marginal cost pricing approach 
also put the emphasis on "demand management" rather than on 
the supply fix. When demand management is used, future 
projections of demand and consequent expansions of supply 
facilities are based on demand curves adjusted for a relation- 


ship between per capita demand and price. 


SPARACTERISTICS OF RESIDENTIAL WATER “SUPPEY AND: DEMAND 
Residential water demand is subject to three 

phenomena which affect management practices in the supply 

of water: temporal variations in demand, generally increas- 

ing levels of demand, and spatial variations in demand. 

The temporal variation is perhaps the most significant 

characteristic which makes demand management particularly 


attractive. 
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Temporal Variations in Demand 

A residential water supply system will have 
average annual demands placed upon it, plus peak season, 
peak month, peak day, and peak hour demands. Allowance for 
these variations must be made in the design of the water 
supply system, particularly in major transmission lines and 
treatment capacity, and the greater the variations the 
greater the cost. ape found, for instance, that meeting 
the last 12 percent of a community's summer demands could 
almost double the required capital costs. 

Peak demands vary considerably. Studies in the 
United States indicate a wide range of both average per 
ee consumption and peak demand levels. These variations 
may stem from the effects of such factors as climate, 
price, and economic conditions. Ina study of 39 resi- 
dential areas in the U.S.A., Howe and ee found 
that average annual use ranged from 47 gped (214 lped) to 
437 gped (1987 lped). The maximum day consumption ranged 
Pao @ by eperceninto 041) percents ofr average. anal peak hour 


sensnmptaonvirom 24 /spercent itor ,650; percentyomavereze. 


General Increases in Demand 
The factors which have resulted in the generally 
increasing demand levels on a per capita basis may be 
placed in four general categories: technological change, 
increasing affluence, social tastes, and policy decisions. 
Technological change has affected residential 


demand through new water using products and new or improved 
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methods fordthesthanddane and. distribution of wwater.« /Af= 
fluence has resulted in the increased use of water using 
appliances such as washing machines, dish washers, air 
conditioners, and in more spacious homes with large lawns 

to be watered. Changes in social tastes have increased 
demands through emphasis on cleanliness and personal 

hygiene, daily showers, homes with two or more bathrooms, 
increased numbers of washing machines, dish washers, air 
SGonditioners, and swimming: pools.) Policy decisions affect 
demand through pricing policies, extent of metering, subsidies, 


and water quality standards. 


Spatial Variations in Demand 

Spatial variation in demand refers to the dif- 
ferent rates of use in different geographical areas. These 
variations result from the above factors, particularly 
affluence, social tastes, and policy decisions, as well as 
type of dwelling unit, and particularly climatic and soil 
Be cia: Consequently, the spatial variation may be on 
as small a scale as neighbourhood to neighbourhood when 
conditioned by such things as affluence and dwelling type, 
or on as large a scale as the national or regional level, 
in the case of climate. 

The impact of affluence is shown vividly in the 
consumption patterns of medium and high value homes (Table 
e).. Similar resultsiito, those shown insTable 3-1 were 
found in an Illinois study where during periods of maximum 


use, households having assessed values of 14-17 thousand 
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dollars used 139 percent more water than houses assessed at 
2 


NO 


Lory thousand. 


TABLE? '3=1 


DEMAND RATES FOR MEDIUM AND HIGH VALUE HOMES 


= YE EE RE in EG I TEP EERE GIS FTA, ODN WR ORS RRR SDE SETAE aL RR a a a a RR gon ES AE 
Demand DOnes LLC oprankling ae gerelp } 
.. Period Demand per service--gpd. (m3pd) 


Medium-value homes 


Average day SUSUR LA ky Fie (eee) SN oF at Oa fet 
Maximum day PSO? wt ap iG Si alie eyo) rae S45 
Peak hour Seon de 64 TE UGH (Otel ROE UL eae 
ee High-value homes erty 
Average day Oye (OB, 9.) W265 ere ee) SOU sina5 4 
Maximum day Re OWE hg fede PO SO Gas 28 7s TE Oe: 
Peak hour BGUR (5+) TSO OMe ST OL Aen 0 0 


SOURCE: F. Pierce Linaweaver, Jr., and John C. Geyer, "Use 
of peak demands in determination of residential rates", 
AWWA, Vol. 56, No. 4° (1964), p. 4OH. 


Climate results in regional variations in demand 
mainly due to the different requirements for lawn irrigation, 
and possibly due to the use of air eanunbeiondve: tana 
watering has the greatest potential for causing variations, 
as shown by the findings of Wolff,7? who reports that lawn 
sprinkling ‘can Constitute “s0Spercent of peak hourly sdéemand, 
and 75 percent of total daily volume. 

The characteristics of both the demand levels and 
the temporal distribution of demand levels suggest that 
efficiencies in residential water use should be possible. 
These efficiencies might be achieved through both rationing 


and a rational pricing policy which encourages more efficient 
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use. The ultimate objective in a water supply system, of 
course, 1S to,anpive at an optimal combination of struc- 

oe ie aes f oy 
tuvals investment and, utilization of. policy altennatives. 
The role which pricing and metering might assume in arriving 
Bt this optimal solutiomas,cthe subject ofthe doliowing 


Section, 


PRICING AND METERING 
Prycectivessan Poucing and Meterine 
The price set for water depends, of course, upon 

the objectives of those setting the price, these bodies in 
Canada normally being public service agencies such as civic 
departments, which are subject to political influence. 
Grima’? lists seven objectives which may be distinguished 
Paeihersec tang of,a.prace onumuni ci palnwaterts & Theses obnec— 
tives are: 

2) to recover expenditures, which is the most common 


objective in the municipal water supply industry 


2) to make a small profit to contribute to further 
expansion 
3) to subsidize certain users (e.g. new industry), 


in the hope of gaining benefits from an expanded 
eax Hasse 

4 ) to make a small profit to reduce the level of 
municipal taxation; water is one of the few 
municipal services which can be operated at a 
profit 


5) to redistribute income, which requires that small 
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users pay a lower price per unit than large users 
of water 

6) to allocate resources efficiently byrsetting 
price equal to marginal cost, and thus equating 
marginal utility with marginal cost of production 
and with price 

12) as a tool in the hands of management, pricing can 
be directed towards decreasing average and maximum 


day demand 


The first four objectives are quite common to pricing 
practices in North America, the latter three are rarely 
observed. 

While Grima suggests the influence of political 
factors in the choice of objectives for setting price, the 


United States National Water Commission is more explicit: 


Water utilities are public service enterprises. 
Their regulation by various politically elected 
and appointed officials may be aimed at accom- 
plishing a number of objectives and only inciden- 
tally concerned with conserving and efficiently 
using water supplies. 


Hhus. in settingeits pricing and metering: policies. sa 
ieility mayereflect political policies vsuch as promotion of 
industrial development, attempts to annex outlying areas of 
Phenevty, orsother polmineal ambitions.  stihe wse of waten 
utilities for such ends was documented in a survey of 200 
water managers by researchers at the University of Florida 


(Table 3-2). 
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TABLE 3~2 


CURRENT PRUCING PPOLICIESTOP WATER UTILELIES 


No 
Current Policies Yes No Response 
1. Water utility is expected to be 
self-supporting Zi9 i) 0 
2. Present rate structure promotes: 
Location of new firms He? 37 Ask 
Lawn sprinkling 140 64 16 
Air conditioning DR OAAS 18 
Recreation use 142 62 16 
Other 30 3 Alyse) | 
3. Extension of water service used to: 
Force annexation eZ 94 14 
Extension of other municipal 
services 6: 121530 24 
W, Utility provides 
Contributions to general fund 
of Local Government 124 on) 6 
Tax contributions SSG, 18 
Peis ty provides: 
Free fire services 143 iis 2 
Free water to local government SiG. ios di 
Free water to other facilities Pier e204 5 
BUURCE: Fristoe. Charles W? etval... Usow OF vee yer) Water 


Resources Research and University of Florida 
(1971). "Applied Criteria for Municipal Water 
Rate Structures". National Technical Information 
Service, oprangiveld, Va.., Acoessiongio, FE 7207 
013. p. 116. From National Water Commission, 
Water Polioves 2On the Tuture, bine a kepors ol 


the President and to the Sone tgs 3s of the United 
States, Washington, DWC. .: U.S. "Gevernment Frin-— 
ting ,Oftice, ume. 72). 


As suggested previously in this paper, present 


Peicatie policies for water-do not; inomost cases, take into 
eccount efficrency or use wre conservation: othe ochre 
common types of pricing in North America are declining 
block rate (DBR) or "promotional"! pricing’ schedules ;icon- 
stant rate’ schedules, (i.e. a constant unit price for all 
consumers); and a flat rate or fixed monthly charge. 

The DBR price schedule includes a minimum charge 


fomia Small initial quantity and decreasing price rates for 


ad-ditional units of water. This type of pricing encourages 


additional consumption of water. The customer is less 


concerned about excess use, since "the cost of the marginal 


gallon is always lower than the cost of his average gallon". 


Nevertheless, in a review of 123 American cities in 1964- 
65, aysei?® found that 94 percent used declining block 
iaLes.. 

The reason given for using DBR schedules is 
usually that small customers cost proportionately more to 
service than large customers due to economies of scale, and 


therefore they should pay proportionately more. @ysi-? 


) 
however, considers this argument to be weak insofar as 
residential water supply is concerned. It is the large 
residential consumer who is relatively more responsible for 
Pea reonsumption3and ithereforestor rhencosttoMiacilities 
mommect those: peaks: oU0ncetan anitiaieriae feer is charged 


for metering; billing, and maintenance, the in-house 


domestic low-consumption user is cheaper per unit to 


r 


4 3 rm T 
supply than the large lawn-watering user", Thus, the DBR 


schedule tends to discriminate, economically, against the 


27 


Ho. 


small user. 

The constant rate schedule was used by about 3.5 
PesecenGiot cthe-cities an -Gysi'¢ study. ..Constamt «paces: ane 
Considered Taiversthan DBR inwthat they at «least ydownet 
reward large consumers with lower average rates. This type 
OL Pricing (is also approved icf -by economists, because it 
assures equi-marginal value in use, and encourages conserva- 
tion. 

The flat rate, although rarely used by large 
Catues-at present, is still relatively. common. This type 
of pricing provides absolutely no financial incentive to 
conserve water. Any action by consumers to conserve water 
under this type of schedule would impose costs upon them, 
without yielding any benefits. 

There is one pricing schedule which does take 
account of economic efficiency and encourage conservation. 
thas sehedule. is,-called incremental ‘block pricing,and,, as 
opposed to DBR, works on an increasing block rate (IBR). 
This schedule is considered to be the fairest by ee a 
particularly when the initial block of water per month is 
offered at a low rate, such as that rate which would equal 
marginal cost if only that block were demanded each month. 
In this type of plan, higher demand people end up buying 
more and paying more per unit. The narrower the price 
increments; op blecks;,.which are used, “the sbettier the 
individual's utility (or demand curve) will be reflected,in 
his consumption. 


Charging more to high demand customers is justi- 
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fiable, Gysi?? argues, because different consumption pat- 
terns are different commodities in that those persons 
responsibie for peak capacity facilities can be said to be 
demanding a more expensive commodity, for which they can be 
justifiably charged. 

An alternative pricing schedule to IBR which also 
encourages conservation is that of a summer differential 
rate, in which higher rates are charged during the season 
of highest consumption. This approach, though, does not 
increase the cost of water to those who demand the greatest 


volume, and thereby the greatest service. 


Metering 

Metering is more straight-forward than pricing, 
Since it is largely a matter of measuring quantity. It may 
be argued that since there is really plenty of water for 
municipal purposes, the objective of metering is not to 
restrict consumption, but rather to prevent waste by 
providing a basis for charging the customer for what he 
uses. Nevertheless, metering can be used to make pricing 
policies more sensitive; for, with the use of demand meters 
iets possibie, to continuously measure both the quantity 
consumed and the time it is consumed. Such data allow for 
peak time charging, orsdifferential summer rates. 

There are physical costs associated with metering. 
These, essentially, are the cost of the meters, maintenance, 
and processing costs of water brtlshinwescessrof, flaisrate 


charges, including meter readers. The costs of reading the 
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meters is perhaps the greatest in the long run, but there 

is the possibility in the near future of accomplishing this 
by telemetry (over telephone lines and into a computer). 
While still too expensive, this "remote sensing" of meters 
could become workable, particularly if combined with other 
utilities. Edmonton is currently evaluating the feasibility 
of such a system by combining water with gas and electric 


utility metering. 


Effectiveness of Pricing and Metering 

Presently, one of the greatest concerns related 
to the espousal of pricing and metering as a means of 
increasing efficiency in resource use is that of whether or 
not it is effective. Managers tend to assume a lack of 
responsiveness to pricing policies (and therefore restrict 
their range of choice), because of the feeling that water 
is cheap, water is essential to many household and personal 
meedqs, and it is °a small°item in the family budget.) "Similar 
objections are used against metering, particularly the 
pueeestion that''it does mot reduce -constimption, sand ifrit 
Boe esethe “demand wililrréturnittaernormal! levels aitep vatshort 
period of time. 

While the question of metering bears further 
investigation, "theidominant opinion, inpthewiiel dof muni- 
Cipal water supply seems to. be that universal metering 
produces gains that are worth the cost". °° The installation 


of meters tends to accomplish two things: "first, users are 
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made aware of the extent of their water use; second, water 
charges ave, anjeffecty changed froma flat wate system of 
pricing to rates based on incremental use. Both the 
information and the financial incentive are important in 
achieving reductions in water heetle 

The greatest effects of metering are on non- 
essential water uses such as lawn sprinkling and car 
washing; domestic or indoor uses are hardly affected (Table 
3-3). Consequently, the greatest impact of metering will 
be in levelling off EReeeRe uh day and peak hour use. 

It is apparent from Table 3-3, and from the 
general literature which supports the results portrayed in 
thet Vtable, that total. residential water use 1s about 30 to 
50 percent higher in flat rate areas, with most of the 
extra demand occurring during seasonal peaks for lawn 
watering. 

An additional, and dramatic example of metering 
Se ects 1s that of Boulder Colorads. “In,;Boulder, Hanke 
and Flack?” found that metering resulted in a drop in 
average annual use of about 80 gpced (364 lped) and a drop 
fecne ratio of summer to winter use of 2.37 in 42960) to 
1.93 in 1965. Per capita consumption dropped about 40 
peccent from 1960 to 1965. As a result, Bouldér had the 
Capacity to serve about 11,000 more people with the same 
water supply. This deferment of expenditure through meter- 


Pots vilustrated in Fagure 3-2. 
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TABLE 3-3 


METERED AND UNMETERED RESIDENTIAL WATER 
Usn>5 Woot UNITED STATES 


nn A 


Metered and Flat rate and 
public public sewers 
sewers (10 (8 areas) | 
areas) gpd.(mpd) gpd. (mpd) 
Domestic use 
Mean annual use 2A) alae Bao Vala 0.) 
Mean of maximum day use Pete Ae Gg! Lid ware’. 0°} 
Mean of peak-hour use 2 Se S ee Ge We eteG)) 
Sprinkling use | 
Mean annual use ee Ore ea oa) 1 ess 
Mean of maximum day use DOR ORC 278 oul enn 
Mean of peak-hour use PAO emg ees WEEE Sea A) Ec 
Pestdeniial use (domestic 
and sprinkling) 
Mean annual use Een ieee ols) 692 Ais ite) 
Mean of maximum day use OB Oee t Ge5) ie oho Smee. 70) 
Mean of peak-hour use DUBNA TT yo el eee 


Sec) (oy Grima.,-p., Sl, Lromur, h..! laneweaver, (ir) wo. eC: 
Geyer, and Jt B. Wott Boowudy jot Residence Wiacer 


Use (Washine tons "DVOe7. GPO S196) Sap ies ins Sand 
4. 


in a follow-up etudy an Boulder, one found 
tieatsthe metering effect mot sondy resulted. .in tsenaticant . 
reductions in the amount of water used, but also in in- 
creased attention to water leakage, and even a reduction in 
ine apeaol vyarddsprinkied. 

An argument exists that metering becomes ineffec- 
tive after the initial impact, and demand rises again. 


There is little evidence to either support or negate this 
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FIGURE 3-2 


REDUCTION OF CONSUMPTION THROUGH METERING 


4C1 Flat Rate 


2&2 Metered 
(Metering and 
optimal price, 
where price 
equals NC) 


ol ee 
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Water Consumed 


Livconsunptien 2s) CA at bey anstaltlati6n 
of meters would reduce consumption of OB, 
and yield capacity, BA. No new capacity 
would be needed until the demand curve 
shifted and the original consumption level 
Was VPeaciied™ 


argument. However, the likelihood, Hanke and Flack 

argue, is that. population increases, inceme,.rand taste.wiil 
cause the demand curve to shift to the right after a few 
Wears... Consequently, more water will be pumechased at jail 
ative prices. » Thus, as shown in Figure 3-3. atver 
meters have been installed for say three years, the demand 
curve will have shifted from oe to SOs However, if flat 


rates had been left as the price scheduled, the demand 


would have been at Qos 


FIGURE.3=3 


EPPECT.OF METERING, OVER)TIME 
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It seems likely that metering, through encour- 


aging reduced consumption, offers the following savings: °° 


a) variable costs associated with larger facilities 
are not incurred 
z) variable expenses in existing plants may be 
reduced, because less water has to be treated 
“ee long run savings in design parameters may be 
brought about through lower peak to average 


ratios. A smaller system could therefore be 


designed, even if average uses remained the same. 
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Metering, however, is usually only as effective 
Henvhe prphoe whrchtaisrattachedstonits »Astwathumetering 
erone,@lhesgreatestterpect! of pricing occurstoutsadewthe 
house. For example, response to climatic conditions in 
respect to lawn watering is much greater when the marginal 
price of water is zero than ghen Litasa posituvges 

Howe and Linaweaver®” found that price elasticity 
wenteast for indoor use (€=0. 23 )wahighest for sprinkling use 
in eastern U.S.A. (-0.9), and about -0.7 for sprinkling in 
Pe teem western U.5.A. Harshleiten et aie also arrived 
at an average elasticity of around -0.4 (which is to say 
that a 1 percent increase in price will bring about a 0.4 
percent decrease in consumption). Hirshleifer, ee ah 
calculate that when applied in practise, this means that if 
the daily peak is about 160 percent of system average 
demand, and if the price elasticity is -0.4, then a 50 
percent summer premium in price would tend to reduce the 
dauly peak te only about 128 percent of systemiaverage 
demand. 

Due to the apparent elasticity of demand, price, 
as noted previously, is also effective in delaying or 
Pequcing capacity expansions: /pThis¢istsrgnificant, forsif 
Neather the mareinal cost! of productionrorethe capatalieost 
of construction is increasing with time, these delays or 
reductions will help hold down the cost’ of water in the 
future. If both marginal production costs and capital 
expansion costs are increasing rapidly, the long run average 
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costs of water could be affected markedly”. Pi.suppeaunent 
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is also supported by enima’?., who feels it reasonable to 
expect about two-thirds of the investment requirements for 
residential water to be affected by policy changes which 
reduce the rate of water use per dwelling unit. 

It seems likely then, as the U.S. National Water 
Commission’! concludes... that the anstallation, of meters and 
the use of cost-based pricing policies will lead to the 
more efficient use of present water supplies,-plus the 
deferral of increasingly costly investments for development 


of new supplies. 


RATIONING 
Types 

Rationing is largely a legislative means of 
reducing water consumption, although exhortation is often 
included in this category. The most generally used type of 
rationing is through the odd-even rule for lawn watering, 
car washing, and so on, in order to reduce peak loads on a 
daily See Exhortation also enters here, in that radio 
broadcasts and other media reports can be used to suggest 
the amount of watering necessary for lawns, and prevent 
overwatering.. Or, rock gardens and other.substitutes can 
be encouraged in place of lawns. Other means of rationing 
water include reducing water pressure, or even specifying 


the number and size of fixtures allowed in a house. 


Hien is Rationing, Desirable: 


The general consensus in the literature appears 
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<@® be one of viewing rationing as only a short term solu- 
tion to shortages. Grima takes this stand, for he feels 
erat tid COUntry enjoying a Algh standard of Living the 
diminution of service by means of legal compulsion should 
be considered a short period palliative rather than.a long- 
term cfoanth atonal ree first priority should be given to 
metering and the establishment of a rational water rate 
schedule, because these alternatives do not impose any 
artificial restrictions on water use. Rationing and other 
nonprice alternatives become more attractive when the 
projected marginal price of the water is already high. 
When this marginal price is high, further increases become 
progressively less effective. It is also argued by 
Turnovsky ‘© that quite often the change in any of the 
variables affecting consumption, such as price, may be too 


substantial to bé feasible from the political point of 


view. In this case, rationing may be the necessary alterna- 


tive to reduce domestic water use. In fact, Turnovsky 
feels that "residential demand can probably be best reduced 
by petonan et Rationing may also be justified when the 
Extra cost of pricing or of meter installation exceeds the 
Savings gained by more rational utilization of water 
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Rationing, by definition, is bound to be. efiec- 
tive in reducing both average consumption, and particularly 


peak demands. In some Cases, it may be the most effective 


means. However, the problem of rationing, both as an 
economic tool and as an expedient means of reducing demand 
is perhaps summarized most capably by Hanke and Flack in 
the following manner: 


efficiency in the allocation of resources requires 

that the marginal value of the resource be equal for 
all consumers. The water rationer does not possess 
information concerning an individual's demand functions; 
Phereterescrationaneyeouldinottlosieasily lead oe an 


efficient allocation of water. Not only is water 
inefficiently allocated under rationing, but nobody is 
Satisfied--including the harassed water supplier. If 


it were not for the consumer's short run "water crises" 
attitudes, the situation would become intolerable, 7+? 
Leakage 
bees PSeacsheniticant: factoryan the waste).of 
water in many urban areas. In respect to private facilities, 
leakage control would be encouraged automatically through 
the use of a conservation pricing policy. 
However, leakage is also a problem of water 
Managers. <in that manyrwater;systems.accept; a, loss, ef 20 
percent or more of total pumpage as normal, and this is 
water which has already been through the se hise ier process. 
Quate often, these losses.are much higher,, and the Gost of 
Pewee the Water de-uisualijyeoniye a fraction of the cost of 


obtaining additional Secs 


Moreover, although the ability to detect leaks 
may be altered somewhat by soil condition, many communities 
do: not have a.specific leak detection, program. Nor, in 
many cases, do water plants keep track of the differences 
between metered sales and metered pumpage in order to 


determine the approximate amount of leakage. And, there 
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are ‘those communities which, although they do’ have universal 
metering, do not meter their own pumps. If the general 
public’ is to’ be expected to practise the éfficient use'of 
water, they cannot be expected to pay for water wasted 


through careless management of distribution systems 


THE USE OF MANAGEMENT ALTERNATIVES IN ALBERTA 

To date, very little work has been directed 
towards documenting, and in particular aggregating, the 
demand characteristics oe residential water in Alberta. 
Some research on municipal and residential water demand has 
been undertaken by researchers at the University of Alberta, 
but this data has not been collated to any great degree or 
published. °+ Financial information on municipal water 
systems is published annually by the Department of Municipal 
iy te eeeea and Alberta Evironment 2 has a booklet avail- 


able on water and sewerage systems in Alberta. Countless 


mit vadua © “studies on residentral demand have been vindertaken 


for the various municipalities in Alberta by consulting 
engineers, but no attempts have been made to bring the 
results of these studies together. 

Nevertheless, two theses by Yenbe and aces? 
are available which proved valuable in formulating this 
study. The research detailed in these theses absorbed the 
need for detailed study of Alberta's two major cities of 


Calgary and Edmonton, and provided evidence that water 


demand characteristics in Alberta could be assumed to be 
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Similar to characteristics of water demand in the United 
States. Ward and Kellow both derived data comparable to 
the United States on per capita consumption, peak demands, 
and the relationship between pricing and consumption. 
Calgary has both flat rate and metered customers. 
Pee i368), per capata consumption in-Calgary for metered 
PU emers averaced 68 gpca (209: lped). The consumption 
rates of flat rate customers, however, averaged 104 gpcad 
(473 lped). For Calgary as a whole, including commercial 
and industrial use, per capita consumption was 130 gpcd 


G50) Iped).°° 


All of these figures compare closely with 
the figures from the United States which were presented 
previously. 

Differences in consumption levels occurred 
between Calgary and Edmonton, probably due to climatic 
Peeiions. | Overall per capita consumption for Edmonton 
in 1968 was considerably less than in Calgary, averaging 
Bom cli epod (881i ilped). Residential consumption alone 


en GY Olea Ou 


was also considerably lower, with Ward' 
Still averaging joniy 52.8. eped' )(240) ped) van the Hardisty 
area. This figure could vary, of course, depending upon 
the type of residential area. 

As might be expected, peak demands in Edmonton 
Mad Calgary also had similar characteristics to those of 
Pmeracan cities. Waar found that summer consumption 
exceeded winter consumption by approximately 80 percent, 
and in pelea ao summer patterns almost doubled those of 


. . . 6] 
average winter consumption. Daily peaks in Calgary were 
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over two times the daily average, and slightly less than 

two times in Edmonton. ©” These patterns also illustrate 

the effects of climate on lawn watering, and subsequently 
on peak demands. 

In addition, Kellow’> found a relationship 
between consumption and socio-economic class. The ratio of 
average monthly consumption to average maximum monthly 
consumption increased from approximately 1:2 for the lowest 
wealth class he studied to approximately 1:4 for the high- 
eon wealthicalacs. 7 

Pricing practices in Alberta are essentially un- 
documented. Bdmionven°? had a study compiled in which it 
compared its water and sewage rates with other cities in 
Canada to see if its rates were competitive. Generally, 
poneneents prices for both residential and industrial water 
were lower. Comparison was complicated to some extent in 
that Edmonton collects some money from general revenue and 
frontage charges and some cities do not, particularly those 
in Saskatchewan and Ontario. | 

Calgary; ayaa ees! ayes 5 was still charging reduced 
summer rates. And, as noted previously, customers in 
Calgary have had a choice of choosing whether they want to 
Be ‘charged Ja flat rate orcto* be metered: <Understandably, 
Beeteatiovve about LGtourp metervedctoyilat Tate users. 
Those customers on flat rate also tend to use about 50 
percent more water, and pay about the same total amount for 


Oe” 
it as do metered users for a lesser amount of water. In 


Edmonton metering is universal. 
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PLie das eS, Sa ear het aioe Oot percent?! 
of the water used in Calgary went to commercial and industrial 
customers. In Edmonton, an estimated 10 to 15 percent goes 
to industries and suburban towns. °° This leaves the bulk 
of the water in both cities subject to the demands character- 


istic of residential water, and thereby, to the application 


of the various management alternatives. 


SUMMARY 

In the preceding pages the rationale behind and 
the need for rational water policies has been documented 
with a view to providing the background information and 
to6gic which is the basis of this research project. In the 
following pages, the principles expounded here will be 
evident in the approach to data collection, and in the 
basic assumptions on which the analysis is based. 

It is recognized that there are many viewpoints 
as to what rational water policies should be. However, as 
@ysi?? notes, few of these viewpoints are backed by more 
than subjective opinions or motivated desires: the utility 
Manager advocates higher rates in order to provide better 
service, the politician suggests lower rates for economic 
growth, and economists proclaim marginal cost pricing as a 
means of obtaining economic efficiency. 

The future, though, seems to point to the need 
fer ancreased efficiency, with the resutrann ei tects ot 
reduced consumption and lower capital and operating costs 


for water supply utilities. The critical requirement here 
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is the acceptance of the idea of a consumer demand function 
2 iM E ade) 

aS a measure of benefit. It seems correct, as Gysi 

claims, that the first point has been proven - higher 

prices and metering induce a reduction in residential 

purchases. The second problem is one of bringing the 

utility planner through one big step - convincing him that 


the requirements approach is not the best one. 


FOOTNOTES 


tRobert D. Hennigan, “Urban (Municipal) Water 
Management", in Proceedings of the Annual Meeting of the 


Pye eech (lliinois: AWRA, 1969), p>. 717. 


“NEE ed Wollman and-Gi il bert Ws, Bonen; “ihe 
Outlook for Water (Baltimore: Johns Hopkins for Resources 
iecerne Fungure, 19/71). pp. 92. 


One American gallon equals approximately 4/5 
Imperial gallons. All measurements have been converted to 
Imperial gallons throughout the thesis. 


Ameerniative Choices for Management "Cloronto# Universi1ey 
one Toronto Press, £972), pr obhy §See alisor Bernd Hiebretrich 
and J. M. Henderson, Urban Water Supply Conditions and 


Needs in 75 Developing Countries, World Health Organization 


Public Health ‘Papers ‘No. 23 (Geneva: WHO} .1963)) pL is. 


ee Terence Ki.) lee, Khesidential Wearer pemand and 


Economic Development (Toronto: University of Toronto Press, 


TOs): 


SWynn R. Walker and Gaylord V. Skogerboe, "The 
Impact of Water Quality Objectives on Urban Water Supply 


Planving", Water Resources Bulletin, Vol. 9, No. 5, (0cetober, 


A972), p. 861 (pgs Webi s73) . 


Erank JU. Quinn Areavof “Oniegin rel ect tonrem | in 
Western Waters, Social Sciences Series #6. (Ottawa. Inionma— 
Pant anada. 1973). ps, ba. 


8 . : : ees 
National Water Commission, Water Policies For 


ine Future, Final Report to the President and to the Congress 
of the United States (Washington, D.C.: U.S. Government 
Peeitine OrProe, une. i973), ct..wibe | Seaka leo wortman ard 
Pomen., ps i. 


Pecg ss p. oot. 


TO KGd per’ Prroce. 

an and Associates, Inc., Price, Demand, 
Moet, and ‘Kevenues in Urban Water Utilities; HIT s7h 
igor ia: Md: Hittman and Associates Inc. 1970). Quoted 
by National Water Commission, p. 252. 


Boa herk pe 350s 


eee ine. PDs, lore 

= tp: Douglas James and Robert R. Lee, Economics 
ef Water Resources Planning “(Toronto: MeGraw=Hill , “b971) 3 
peers. 

+ GHarlés W. Howe, “Water Pricing in Residential 
Areas", Journal AWWA, Vol. SE MNO. oO (May. Tr Oise Sime Oia. 
Sone Situation may arise where marginal cost is 
lower than average cost. In this case, it is suggested 
that there should be 2 charges: (1) a fixed charge to cover 
revenue deficit; and (2) a price based on the incremental 
cost of the service provided. The two charges should be 
Poieecnourh ~o puliy recover from iusers all costs: Of thie 
utility service. The above is taken from National Water 
Commission, p. 249-251. See also Edna Loehman and Andrew 
Whinston, "A new theory of pricing and decision making for 
peblic investment”; Bell Journal sof: Eeonomics and 
Management Science, Vol. 2, No. 2 (Autumn, 1971), 


606-625. 


“National Water Commission, p. 247. 


18 National Water Commission, p. 41. 


AD sata DY wo. 


OMarshall Gyo, e'The ‘Eifect cb Brice on hong Fun 
Water Supply <Benefits™, Water Resourcesapultetin, Vol. 7, 


Dame Cdune, LOFRey terse eb. Cherealtervrerer redo. ae 
Cyei, vune, L972). 


stem W. Howe and F. P. Linaweaver, "The Impact of 
Price in Residential Water Demand and its Relation to 
System Design and Price Structure", Water Resources Research, 


Hote, NO. 1 CRS ee yepreles 


cals Ernest Flack, "Meeting Future Water Require- 
mente Through’ Real Poeadtion'>S Journal) (AWWA, “Voly 1594 “No. “12 
weer ep. Lo4l: oe ae are 

a BY Wolff, "Peak Démands in 'Résidentval 
mreds,-Journal AWWA (October) (1961) )*p) “12523 
et eystem design and capacity can be complicated 
considerably by the problem of fire protection, particularly 
mie terms of gétting the best imsurance grading. This is 
particularly so in small communities, where fire requirements 
may be several times daily use requirements. For a complete 
discussion of this problem, see Robert L. Greene, Guidelines 
Por nvestment and Pricing Decisions for Municipally Owned 
Water Utilities, Public Finance Monograph Series No. 2 
(Georgia: College of Business Administration, University of 
Georgia, 1970), Chapter 2. 


Grima, Diwkoos 


eat Weter Commission, Ps o754>" [It should 
be noted that while water officials are often elected in 
the United States, they are usually appointed in Canada. 
Poets posesrpie, “then, that water wtalatres’ in Canada! are 
insulated to a greater degree from political pressure than 
are American utilities. For an analysis of political 
influence on decisions relating to residential water 
charges in the United States, see Patrick Mann, "The 
Political Influence of Residential Consumers on Water 
Rates"; Water Resources Bulletin, Vol. 9, No. 5 (October, 
Powe. O7ER., | 


2 


Marshall Gysi, "Flexible Pricing in Water 


Bulletin, Vol. 8 #5 (October, 1972), p. 964. (Hereafter 
mererred to as Gysi,*Octih 1972). 


28 varshall Gyeiy 2 ihe Lone kun bt PeCuleore Water 
Weeowne Policies (New: York: Cornel lvUniversivy, 1971), p. 
pie (Hereatter reterved to 2s Gysi,.° 1971): 


29 


Gysi,"Uunen = Ley ye panos: 


306 usi, Uuney ois pp. (O26. 


SL eye eS ILayaee non De! 


S2ovety AOR p rest 


isgeee Hirshleifer, James C. DeHaven, and 
Jerome W. Milliman, Water Supply: Economics, Technology 
and Policy (Toronto: University of Toronto Press, 1969), p. 
41, Hereafter referred to as Hirshleifer, et al. 


Pea te al nie 
Jira) epi". 


7 , 
om i 
1h 
\ 
- 
_ % | 
* 

C4, 
pa AS 
oa" 

SS 
ed 

a 

es 
Weer ate 

Sie ne 

“Sots 

SA 8" 

“ae = 

res 

: ¢ 
- ks : 
> Md : - 
ee ve 
Sa’ 
.e.- 
2 


3! ; : ‘ ; 

"National Water Commission,  phr2o2. 

Bs) ’ 

Stave Hh. S@hanke and Jy /Eynest; Flack, “Effects 
of Metering Urban Water", Journal AWWA, Vol. 60, #12 (1968), 
p. 1364. 

360, f 

oteve H. Hanke, "Some Behavioural Characteris- 

tics Associated With Residential Price Charges", Water 
Besources Rescarthe(0ck, 1970). pp. e136 3-3 see 


oT anke ance LEGS tal Sest 


Stee mC Hacks. eyo 65 4 


33H owe and Linaweaver, pp. 21-23. 


‘Snipshleifer, et al, p. 103. 


‘tuipshieifer, Stele pie a2 


OE Grist eneRG TM Any in 8 TOR 


22 ardwa. Dy SRO 


National Water Commission, p. 253. 


Grima, Deere 
+854 ephen J. Turnovsky, "The Demand for Water: 
Some Empirical Evidence on Consumers! Response to a Com- 
iagaanyy Urcertain’ in) Supply, Water (hResoumces Researches Vou. 
Pe Ar) | RIG sp a SON, 


+7 purnovsky, Bn Ol 


"Sirs sheifer, eel ins, ee ee. 


eee ce Bialey  peumsiet 


~OFoner E. Beckwith, "Economics of Leak Surveys", 
Pournal AWWA, Vol. 56, #o: (1964) 5 ‘pp. §575—5 70), 
eae 


Data have been collected by Lan Maciver, 
formerly of the Department of Geography, University of 
Alberta in a questionnaire entitled "Municipal Water Supply 
Ouestionnaire" ;eddmanistered an 1970. Data have also been 
eollected by .W. W. Sehultz; of the Department or Agricul 
tural Economics in a questionnaire entitled "Residential 
Water Use Study: An Inventory of Public Water Distribution 
Syetems", whichiwae administered in July) 4963. seus 
information is also available from the Environmental Demand 
and Problem Analysis Branch, Planning Division, Alberta 
Department of the Environment. 


Ob. 


a sys ane 
in an APS ¥ a” eT 


ry hbase ; tet 
gd ees ‘ibis ange 

, ate odeiare b 
i seaaioalt 


4 
75 . ‘ 
1s aa ~~ 
5a 
; a: 
pei 
a had zs 


2 ae Cares ae: 
Department of Municipal Affairs, Province 
of Alberta Municipal Statistics for year ended December 31, 


eth thdmonton: Queen's Printer, 1972)... 


oo 


Waterworks, Sewerage and Swimming Pools Survey, 1971 


(Edmonton: Government of Alberta, 1972). 


* Richard Lomiel Low, A Study cf Residentia | 
Water Use in Calgary (Edmonton, Alberta: Unpublished Masters 
Thesis, Department of Agricultural Economics and Rural 
sociology, University of Alberta, Spring, 1970). 


>" Fdward N. Ward, Residential Water Use in the 
Hardisty District, Edmonton, Alberta (Edmonton, Alberta: 
Unpublished Masters Thesis, Department of Geography, 
University of Alberta, 1971). 


ee eiuow Die lek 


9! Pon example, Kellow found that the demand 
curve pattern for residential water in Calgary was closely 
associated with the pattern of moisture deficits, Kellow, 
p. 85-86. 


> Suand, De eos 


Cc 
Wand be0 8. 


OU Kel lows. p82 


oKeitow jean gen 


O Ward. iPejapee el a 


Po Re erou: (2 ome eae 


b'Maurice Casey, Comparison study ct iWatenr and 


Sewage Rates of Major Canadian®Cities, 1972 (Xeroxg City of 
Edmonton) 8 pages. 


Oo Kellow, Jae hears 


Cae ton a enon 


OT eenlaioun, Pica ot 


68 casey, ie vere 


Ov evad, USTl. ap. 3. 


‘Voved Geet 1807 


67 . 


CHAPTER 4 


OBUECTIVES “ANDs RESEARCH 
METHODOLOGY 


peewee ORUECTIVES 

The basic objective in this thesis, as was out- 
haved in the iantroductory chapters /is.to determine the 
implications of managerial perceptions and attitudes to the 
use of management alternatives in residential water supply. 
heced Upon the preceding neview of «perception «studies sin 
Beoeraphy, the use of management-alternatives an residential 
water supply, and upon the preliminary review of available 
data, three areas which require investigation become evi- 
dent. These three general areas are: (1) a survey of water 
supply epoch eRe characteristics in Alberta; (2) a survey 
of the perceptions and attitudes of residential water 
Managers in Alberta as they relate to management alterna- 
tives; and (3) the relationship between the managers' 
experiences in residential water management and their 
attitudes toward management alternatives. Primarily, the 
Prret “Ob }ective 1s. one of physical inventory. The second 
objective relates to an overall view of management attitudes. 
The third objective represents an exploration of the relation- 


ships between environment and behaviour. 
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Within each one of these general objectives, more 


specific objectives may be defined as listed below: 


tte Water Supply and Demand Characteristics in Alberta 


(a) 


Cb) 


(c) 


To coltect the necessary factual information 
on water demand characteristics, water 
supply problems, and the use of management 
alternatives. 

To determine whether or not the character- 
istics of demand in Alberta generally 
warrant the use or consideration of use of 
management alternatives. 

To determine whether or not demand charac- 
teristics coincide with the generalities 
expressed in the literature and thereby 
corroborate the nomothetic nature of the 


Slay. 


a Perceptions and Attitudes of Water Managers in 
Lber ra 


(a) 


Cb) 


To determine the perceptions and attitudes 
of water managers in Alberta as these 
Perceptions andpahtarudessrelatencm ite use 
of management alternatives, to their role as 
water managers, and to their general atti- 
tudes towards water supply and water conser- 
vation (ea residentialscett ied: 

To determine whether or not managerial 
perceptions coincide withthe generalities 


expressed in the literature, and thereby 
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corroborate the nomothetic nature of the 
study. 


a The Relationship Between Managerial Experiences 
and Attitudes. 


(a) To determine what role perceptions and 
attatudes play in the choice of and use of 
INanagement alternatives. 

(Db) © To Sain jan understanding of thettactors 
underlying the perceptions and attitudes of 


water managers. 


RESEARCH METHODOLOGY 
Methodological Approach 

In view of the fact that the research objectives 
involved the collection of data on water demand from the 
midivigdgual Communities, as well as the collection Of data 
on the perceptions and attitudes of individual water 
managers, the approach to data collection necessarily 
became that of a questionnaire survey. There were simply 
no existing sources of data with which to document either 
the physical or behavioural components of the study. 
Moreover, due to the spatial distribution of the municipalities 
under study, and the fact that the physical component of 
the study required the retrieval of data from munaeipal 
miles, the time, cost, and logistics consteeints further 
narrowed down the alternatives to that of a postal question- 


naare. 


The sample 

The choice of a sample was complicated to some 
extent byrthe dichotomous nature .of. the data to, be col- 
Pecved=. In =termsot “che physical component of the study, 
the more complete the inventory, the greater the utility 
Weien maybe denived sfrom jit..<.,-However, invterms io the 
Behavioural component, ‘aki that would be required in order 
to make inferences about perceptions, attitudes, and 
behaviour is a random sample of water managers. In fact, 
to increase the amenability of the data to the. application 
Caprmiterential statistics), this-would be desirable: 

The above problem was solved by treating Alberta 
as a cluster sample, and therefore applying the questionnaire 
to 100 per cent of the sample.’ The implications of this 
approach will be discussed later in this chapter within the 
eeeraon on USsevol «Statist ieal.lests" 

The sample to which the postal questionnaire was 
sent consisted of all managers of public water supply 
systems in Alberta. Only public systems were used in order 


to maintain reliability in the data. 


Sample Frame 

No listings were available of communities in 
Alberta with public water«supply systems,and who -was 
ehichiyeresponsiblerfongthems «Thus; heokesting of .com- 
munities with water supply systems was taken from the 
Alberta Waterworks Sewerage and Swimming Pool Survey, 1971, 


published by Alberta Environment. A check was made with 
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Alberta Environment to determine if additions to the list 
maa heen made Since sil. For purposes of the Sample, all 
of the communities in this list were assumed to have public 
systems. The names of the municipal secretaries for these 
communities were then taken from a list of chief officials 
of all municipalities in Alberta distributed by the Depart- 
ment of Municipal Affairs. ” 

For hamlets, which are governed by the County or 
Manwerpal District, the municipal secretary of the relevant 
county or district was selected. Several communities in 
Improvement Districts with systems which were not listed in 
the Aiberta Environment survey were obtained from the 
Department of Municipal Affairs. ° 

Using the above sampling frame, a total of 253 
communities was selected. Since some of the counties or 
districts had two or more hamlets, one hamlet was randomly 
selected from each county, leaving a sample of 242 communi- 
mres. However, ten of these Domne. were later found 
to have either no system or a privately owned system. The 


final sample size was thus reduced to 232. 


Administration of the Questionnaire 

In order to test the questionnaire for clarity, 
relevance of questions, and response rate, a pilot study 
was undertaken before mailing the final questionnaire. 
Eaghceen Communities of all “sizes were selected, and a 


questionnaire was mailed to them on June 22, 1973. Approx- 
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imately 50 percent of these were returned within three 
weeks (Table 4-1). 

With the 28 pilot communities subtracted, the 
final 214 questionnaires were mailed on July 17, 1973. All 
of the questionnaires were mailed to the municipal secretar- 
1es of the respective communities, with a request that the 
questionnaire be forwarded to the appropriate person if 
they themselves were not responsible for management of the 
water system. 

The rate of return remained constant until the 
end of August. On September 7, 1973, a reminder was sent 
to all nonrespondents including those nonrespondents remain- 
ing from the pilot study. On October 18, 1973, a second 
and final reminder accompanied by a second copy of the 
questionnaire was mailed to all remaining communities, 
asking that the questionnaire be returned before November 
9, 1973. The effectiveness of the reminders, and the 
return rate for the various levels of municipalities are 
shown in Table 4-2. The overall response rate for the 
Miia questionnaire! was, 7/1 percent, and 83 percents for the 
pilot questionnaire. With the two questionnaires combined, 
he total rate of résponse*was) 72 percent, providing 168 
Usable questionnaires. Eight additional questionnaires 
arrived too late to be of use. Altogether, the 168 communi- 
ipes which responded represented a total of 15217,5092 


mepertans, or 95 percent of all Albertagsodependent upon. a 


public water supply system. 
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TABLE 4-1 


PeoeON SE Re poe) Oo Ot SOULS LT LONNALEE 


INITIAL NUMBER 
NUMBER NUMBER SRELERNED VAPTER TOTAL PERCENT SOF @ 
MAILED RETURNED REMINDER RECUSNED  LOPAEAREIURNED 
Cities a i ~ u 100 
Towns 9g s 4 ¢ 100 
Villages 8 3 2 5 63 


Hamlets - - - - ~ 


TOTALS 18 9.£.5.0:42) 6.-63.3-%4) 15 83 


TABLE 4-2 


RESPONSE RATES TQ FINAL QUESTIONNATRE 


NO. RETURNED 


CNT Ads NO” “RETURNED NO. VRETURNED AS PERCENTAGES 
NUMBER NUMBER REVERS PST AEE SECOND CEA iN Ore OF NUMBER 
MATLED RETURNED REMINDER REMINDER RETURNED MAILED 
Cities g 6 its a 8 89 
Towns 90 ey 5 es 55 de 
Villages 103 50 14 8 12 70 
Hamlets Le §) as - 8 67 
TOTALS aN 8 OOS OUT Ge) ol CLES) Dak la) Uowe. be 
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Measurement of Attitudes 

It was argued in Chapter 2 that attitudes provide 
the measurable component for studies in behavioural geo- 
graphy. However, while attitudes as theoretical constructs 
are fine, the operational part of measurement is still 
subject to methodological problems. Many of these problems 
Seem from sine fact that'1t 1s) verbal behaviour which is 
being measured, and people are often reluctant to reveal 
their attitudes, or have difficulty in revealing them. 
Furthermore, the characteristics of attitudes also make the 
measurement of both direction and intensity possible, 
although operationally difficult. The problem is to use a 
technique which will provide both valid and reliable data, 
but which at the same time can be constructed with relative 
ease. 

One technique which has proven successful in 
quantitatively measuring attitudes and differentiating 
between them, and which has been adapted to behavioural 
geography, is that of attitude scaling. The particular 
scaling technique which has been adapted for this research 
project is’ a modified ‘version of the "Likért—type ‘summated 
scale",” which provides a number of statements about the 
eetatude object and a Series of response alternatives 
Paneane trom strongly disdgree to strongly agpee. ‘ihe 
tekert scale, which 2s recommended »y Schiff, ° provides 
Gata at an ordinal level. This level of data allows the 
ranking of individuals according to the ‘relative degree of 


favour or disfavour of their attitudes toward a given 
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object. 

The procedure is modified here, for accurate use 
of the Likert scale requires that it be administered to a 
group representative of the population on whom the scale is 
to be used in order to remove any statements which do not 
correlate with the overall attitude score. --This requires 
peverat tests ofthe Scale, using different” pane le’ of 
eupjects, and is both time-consuming and expensive. 
Therefore, a modified version of the Likert format was used 
in that total attitude scores were not attempted, and the 
statements used in the scales were based on the litera- 
ture, and on a limited number of interviews with government 
personnel. This version of the Likert scale will still 
provide an ordinal level of data, and allow for the testing 


of differences between groups on individual statements. 


The Questionnaire 

Whereas the problems of questionnaire design are 
beyond the scope of this paper, a brief discussion of some 
Pepecte: Of the questionnaire may help to make the next three 
chapters on analysis more meaningful. The two components 
of the research project are reflected in the design of the 
Muectsonnaire. “Section 1 ae coneerned® largelyeuwith the 
physical characteristics of water supply and demand, pricing 
Bereculées) and) so. forthe “Section (2 of thevqucst 1onnaire 
was directed towards the perceptions and attitudes of the 
water managers. A short third section was included so that 


profile data on the water managers, and additional comments 
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might be obtained. A copy of the questionnaire is included 
as Appendix A. 

The Utilatygor the various questions should be 
evident in the analysis. Most of the questions were 
"closed" for purposes of shortening the time required to 
answer the questionnaire. Internal checks for consistency 
Were used as much as possible, but again, Jength of the 
questionnaire precluded an indepth analysis of all aspects 
Peuched upon in the study. 

The Ae oate ee. was distributed in booklet 
form, and a covering letter explaining the purpose of the 
questionnaire was included as a matter of course. An 
ecditional letter from the. Planning Division of the Alberta 
Department of the Environment was also included, indicating 
the Department's interest in the project, and thereby 
adding to the credability of the research as being worth- 
while (Appendix B). While the value of the letter can only 
be guessed at, it need only be noted that a response rate 
of 72 percent for a 23 page questionnaire is well above 
average. 

The questionnaire was pretested in the pilot 
Mindy described previously... In the pilot study 6 sratir— 
ied sample was used, and the questionnaire appeared to be 
feadily understood by and.relevant to thet managers of usatep 
Systems in cities, towns and, villages. . Based on the pilot 
study, some minor changes in wording were made to the 
questionnaire, and several additional questions were added 


for clarity. Although the pilot survey was small, the 


results did indicate that the statements in the Likert scale 


were also relevant. 


Statistical Analysis 

thé data collected *in béhavioural studies Such "as 
this are amenable only to those Kinds of statistical tests 
which fall under the classification of nonparametric 
statistics.® Nonparameteie; or inferential statistics, 
deal with small portions or samples of populations, and are 
subject to few assumptions: independence of data, and 
sometimes an underlying continuous distribution. 29 The few 
assumptions which are required render nonparametric statist- 
ics appropriate to behavioural research in which only 
ordinal level data are achieved, and inferences of a nomothetic 
nature are drawn concerning the perceptions and attitudes 
pare DONC S. OLher than *ehose sampled. 

The data collected in this study appear to meet 
the requirements for nonparametric statistical analysis. 
Although the nonrandom choice of Alberta results in not all 
of the assumptions of cluster sampling being met, it 
“ould not logically bias the results,.of the analysis. It 
should be noted, however, that it is argued (although 
undocumented) that cluster sampling may not be as reliable 
as the simple random sample. ++ 

Independence of data has been achieved within the 
sample. The requirement of independence is met when "the 
observations are taken in such a way that each stands an 
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equal chance of being chosen". Thus, 1t would seem that 
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woo GpplicationeetistatisticalJanalysis to tne dara’ aol- 
Bected in therpréjeetewill pnedutecvalid neshitect@inidany 
ease, the results of the analysis may be judged under the 
scrutiny of the above assumptions. 

fhe Maainestatistucaletest whichswilbebe usediis 
the chi-square test.?° A nonparametric test, it is particu- 
larly useful for identifying significant between group 
differences in values, opinions, perceptions, and attitudes. 
The test may be used with only nominal data, and can be 
sca to measureud wharge smumberaof sgroups: ALESSenmiia hy; 
when testing for differences between two independent 
samples, the test is used to identify significant differences 


between the proportions of one group in various categories 


and the proportions of a second group in the same categories. 


FOOTNOTES 


lAiperta Depart ile GeOte Wire pol. On MeW ba snail tal 
Waterworks, Sewerage, and Swimming Pool Survey, vets 
(edmonton: Government of Alberta, January, 1972). 


Municipal Inspection Branch, Department of 
Municipal Affairs, Alberta ot aera Urbamroame RUraI 5 


Poeiuding the Chier Ont Tevere OL oe Le Cit Les, Lome. Villages, 


Counties and Municipal Districts (Edmonton: Alberta Depart- 
ment of Municipal Affairs, 1973). Xerox. 


Srhese community names were obtained from com- 
munications with J. Neil Gibson, Field Service-Branch, 
Alberta Department of Municipal Affairs, Edmonton, Alberta. 


4 For a complete discussion of attitude scales, 
PeenC, Seltiz, €t al, “Attriide Seating ee Acti tudes . 
ed. Marie Jahoda and Neil Warren (Great Britain: Penguin 
Poors. 1966), Chapter 26s. see also Harry Gf. Upshaw, 
"Attitude Measurement", in Methodology in Social Research, 


exes Hubert M.. Blalock, Ur., and Ann .-. Blalock (Toronto: 
MeCraw—-Hill, 1968). pp. 60-111. 
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Myra R. Schiff, Some Theoretical Aspects of 


Peet eudes and Perceptions, “Natural Hazard Research Working 


Paper No. 15 (Toronto: University of foroneo, so. eee 

The rationale on which the questionnaire design 
Poebased-was taken Largely from T. lL. Burton and ¢y EF. 
Cherry, social Research Techniques For Planners (London: 
George, Allen, € Unwin, 1970), and from A. N. Oppenheim, 
Questionnaire Des sign and Attitude Measurement, (New York: 
Basic Books, 1966). 


eExperience with postal questionnaires by many 
Seisciplines has indicated that response rates of 30 to 56 
Pemeent are average for postal questionnaires; see Burton 
Baio neriy. Dp. of. 


The other, classification of statistical tests 
Peaiat Ob parametric" statwveties, “Parametric Statistics 
deal with whole populations, and are subject to more 
rigorous assumptions than are nonparametric statistics. 
For a detailed discussion of the difference between the 
Bem yoee On ws bat istics , see" Sidney Siegel, Nomparameuric 
Seer iecics tor the Heer TOU Sciences Rese ke eGraw- 
Ps, 56), p. 19. 


Osiegel, Dees IN, 

FOr a discussion of cluster sampling, see John 
Epeeeccend, Moder Elementary poets ctves (New merscey: 
Peeniice-lall, ©£967)5 p. D953196. For 4 more complex 
discussion, see Bernard Lazerwitz, "Sampling Theory and 
Paeeedures!, 1 Methodology Wn) Social Research, pp. 293- 
308. revel 


, : : 
Seer Gould, "Is Statistix Inferens the Geo- 
Peapnical Name for a Wald Goose". Economic Geography. Vol. 
Heeeho, 2 (Supplement, June, 1970); pe 44l. 


eae a complete discussion of the chi-square 
mest. see Siegel, p. 42-47 forrthe one sample tesu,, and 
Brecel, pp. 104-1112 for the two sample test. 
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CHAP IER 5 


CHARACTERISTICS: OF WATERSS UPPLY AND DEMAND 
INUGEBER' PA 


Of the three general areas under consideration, 
the following oe Ee eee the “physical inventory” 
portion of the research. The characteristics of water 
Supply, water demand, and the use of pricing, metering, and 
rationing will be considered. To save repetition in the 
forthcoming discussion, it should be noted that the results 
of the following analysis are based upon the sample of 
communities described in the preceding chapter, and the 


percentages and figures expressed are of that sample: 


WATER SUPPLY 
pource 

Approximately one half of the communities in 
Alberta are dependent upon ground water, and close to one 
euarter upon rivers or creeks (Table 5-1). The remainder 
Obtain their municipal supplies from other types of surntace 
water, through purchases from other municipalities, or 
through combinations of sources. The only large regional 


water distribution system is that of Edmonton, which provides 
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services to St. Albert, Leduc, Spruce Grove, Sramy Pha rt 
Port Saskatchewan, Redwater, Sherwood Park, parts of the 
Counties of Strathcona, Sturgeon, Thorhild, Ledue and 


Parkland, Namao, and the International Airport. 


TABLE “51 


SOURCE OSOr WATER SUPPIY POR VALBERTA "COMMUNITIES 


a a 


Source Number Pereent 
Purchased 2 (ie 
Ground Water 58 4u7.0 
River or creek | 40 Zo C 
Lake or pond | 16 9.5 
Dugout 8 4.8 
Other 6 Spee 
Purchased and ground water 1 OG 
Purchased and river or creek 3 a8 
Ground water and river or creek | 2 2 


Ground water, river or creek, and 
lake or pond a3 Ors 


Although 47 percent of the communities which were 
sampled use ground water, and 38 percent surface water, the 
eae proportion of Alberta's population (88 percent) ,is 
dependent upon surface water, and, is therefone liable «to suffer 


the vagaries inherent in the stochastic nature of this source 
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(Table 5-2). However, the distribution illustrated in Table 5- 
2 is distorted by the fact that the water supplies of both 
Edmonton and Calgary are obtained from rivers, and therefore 
only two main sources affect the majority of the province's 
population. A large portion of the communities in the 
"pur-chased" category are also dependent upon river water, 


Satiee they are tied anto Edmonton's system. 


TABLE 5-2 


NUMBER OF ALBERTANS DEPENDENT UPON 
VARIOUS SOURCES Wi WATER. 3h97 2 


source Number Percent 
Purchased 52,107 8 4 
Ground water DipageslD 6 
surface water 0 Om SO 88 
Combinations of above PE Oe» Pei 


Monae 0 Si2 100.0 


— 


The source of water supply in Alberta appears to 
besvelated to the size of thesmunicipality and subject to 
regional variation. Smaller communities generally tend to 
pely on ground water (Table 5-3). This tendency probably 
arises from the less expensive supplies usually provided by 
ground water, plus the fact that ground water supplies in 


Alberta may not meet the demands of larger municipalities. 


Surface water also plays a greater role in supply in the 
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southern and northern portions of the province than in the 


central areas (Table 5-4). 


TABLE 5-3 


POPULATION OF ALBERTA COMMUNITIES 
By soQURGE, ,OE WALLER, oURPLY. 1972 


———— ee 
ere 


pvource 

Population ~ Ground Water . Surface Water 
0 - 500 ee ates ral 
S01 - 1000 as, ) 
FOOL - 2000 10 we 
2007 — 5000 10 12 
5001 + Be 9 
79 64 


Chi-square significant at .05 


TABLE 95-4 


NUMBER OF ALBERTA COMMUNITIES” IN BACH 
RIVER BASIN BY” SOURCE OF WATER ii? i. 


—_—— 


Source 
Raver Basin Ground Water Surface Water 
South Saskatchewan 8 20 
Red Deer Pa 5 
North Saskatchewan 38 18 
Peace/Athabasca Ls ai 
79 64 


Chi-square’ significant at .00L 
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Problems of water quality Pelee to residential 
use in Alberta are minimal. Over 65 percent of the respon- 
Gents described their water quality-as very good to good 
Mae ie 6-5). The quality ofthe water-appears to -be-related 
to source, in that the managers of those communities with 
ground water tended to describe their water supply in terms 
of higher quality (Table 5-6). The above relationship 
between water source and water quality may explain why the 
South Saskatchewan and Peace/Athabasca river basins which 
Powemrne preatest.dependency on surface water have a tendency 
to have the most problems with water quality (Table 5-7). 
These quality problems are caused in part by deficiency 


problems which stem from the reliance on surface water. 


TABEE=S=5 | 


WATER MANAGERS! PERCEPTION OF THEIR COMMUNITIES! 
QUALITY OF WATER SUPPLY IN ALBERTA 


Number Per OGiie. au) 
Very Good, No Treatment 56 38.4 
Good OZ SukALS 
Fair 42 eas: 
Poor 13 Hes 
Very Poor one: dD 
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WATER MANAGERS* PERCEPTION OF THE QUALITY OF THE 
WATER SUPPLY BY SOURCE IN ALBERTA COMMUNITIES 


—_—_——_—— a 


Quality 
Source Very Good Good Fair Poor 
Ground Water 43 pak ibis 3S 
Surface Water 3 Zl 24 3 


ie -oaguere Sipniticgant at .001. 
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TABLE 5-7 


We eho ANAGE Ro’® PERCEPTION OF THE QUALITY OF 
VV ewoulT iy BY (KIVEK BASINS? IN ALBERTA 


Quality 
River Basin Very Good eee Pua weno 
South Saskatchewan 7 73 12 Uy 
Rea Deen URS) tele ) 2 
North Saskatchewan 30 17 16 2 
Peace/Athabasca 4 ie 9 7 


Chi-square significant at .01 


Shortages 
Of the water managers who responded to the 
questionnaire, 40 percent reported that their communities 


had suffered shortages within the past five years. The 
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major cause of shortages was the inability of plant facilities 
Pomaceommodate the demand (Table 5-8). This failure is 
related to peaking characteristics, and will be discussed 
Bemener tain othe next.sectionof this chapters. Ailist of 


those communities suffering shortages is included in Appendix 


Be 
TABLE 5-8 
FACTORS CAUSING WATER SHORTAGES 
IN ALBERTA COMMUNITES 
Number Pence 
Metual Shortage oe) PROR A 
Inadequate Plant Facilities 33 SUG 
oneal ohortage -and 
Inadequate Plant Facilities 2 Bayt 
ec her My ele 
66 0.00 


Seventy-three lpercent of the respondents sreported 
that the shortages suffered by them occurred during the 
Pimner, and 30 percent of the reported shortagesilasted for 
Pe@eree part of the summer (or winter). Twenty-five percent 
of the shortages occurred only during the peak days, and 
4.6 percent during peak hours. Future shortages are Zore- 
seen by 48 of the respondents. It was predicted by these 
respondents that the shortages would be caused by actual 


water shortages, limitations of plant facilities, and 
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various other reasons, particularly inadequate storage 
(Table 5-9). 

The propensity of many communities to suffer 
shortages during peak periods is suggested by the percen- 
tage of the maximum capacity which is presently being used 
Cuepeak days..and the proportion, of communities in which 
consumption increased to over 90 percent of capacity from 
mre Lo 1372 (Table 5-10). The results portrayed in ‘Table 
5-10 are incomplete to the extent that the water managers 
in the majority of communities are unaware of either one or 


both of maximum daily pumpage and maximum capacity. 


FABER O79 


FACTORS PREDICTED TC. CAUSE FUTURE 
WATER SOHO RFAGCHS sSbNSABBE REA 


Number Pepcene 
Actual Shortage 14 Zee? 
inadequate Plant Facilities 20 Pe ia 
Actual Shortage and 
Peacequate Plant Facilities ly Gene 
Other 10 2 0a. 
ug LOO 0 


ee 


' The responses provided by’ the water managers indicate 
that all communities, except for four, have some storage 


capacity. The data are incomplete in this area, but 1t appears 
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PERCENTAGE DISTRIBUTION OF ALBERTA COMMUNITIES BY 
AMOUNT OF MAXIMUM CAPACITY USED ON PEAK DAYS 


Percentage Used 


Year 0-50 51-75 76-80 81-85 G6=90 7 91-955 36-39) 0 


Be 2 lke gone A kee k Cr oes Be One 2 iat eo 8.0 


wo7 1 Bea eel. HO.1 ols 7.4 He eae eos used Mente oe 


Pau StOrage is adequate for’most communities, except in 
those suffering shortages. Thirteen percent of the respon- 
Gents also have fire reserve problems, mainly stémming from 
storage inadequacies. 

anloPrages arg wot agproblem pecuM@ar To any 
particular size of community, but there does appear to be 
some regional variation. There is a greater tendency for 
shortages to occur in the South Saskatchewan river basin 
mhed in sees areas of the province (Table 5-11). This, 
again, is probably due to a combination of peak demand 
characteristics and water scarcity, and will be examined in 
Meester detail in the nextseetionson "water demand”. The 
Peetial distribution of communities in which shortages were 


reported is portrayed on Map o-l. 


Water Supply and Sewerage 
Tt has been argued in previews thapters of this 


thesis that efficient management of the demand for water can 
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Map 5-1 Spatial Distribution of Residential Water 
Shortages, Alberta, 1968-1972 
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PREQUENCY OF WATER SHORTAGES BY RIVER BASINS 
IN ALBERTA 


I EC Tt RA tn ee ep Ener tenements =< aehep-condnomshin pues ang 


Shortages 
River Basin Mc DUGG es Obehe. 
south Saskatchewan 22 14 
Red Deer : 13 20 
North Saskatchewan 22 HS 
Peace/Athabasca 3 eZ: 
66 eet 


Chi-square significant at .05 


reap benefits through savings in sewage treatment costs. 
Moreover, since institutional responsibility results in 
different attitudes, in terms of whether or not sewage 
would be considered part of a water supply problem, it 
would seem beneficial to have water and sewerage respon- 
ae ity Within the)same> department. 

In Alberta, 63 percent of the communities have 
the sewerage department as part of the water supply depart- 
Ment. This’ situation may stem from staffing problems in 
efaller municipalities; for, unfortunately, the two departments 
tend to separatesas) the, communities become Jarger (Tablevs= 
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Including the sewage bill with the water bill-ean 
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STATUS OF ALBERTA MUNICIPALITIES BY RELATIONSHIP 
BETWEEN WATER AND SEWAGE DEPARTMENTS 


Water and Sewer in 


eee os geese 

peneus Departments Departments 
Cities yy 5 
Towns Sue Sv 
Villages/Hamlets _60 ae 
UZ Ss. 


Chi-square significant at .05 


Including the sewage bill with the water bill can 
also be an added inducement to consumers to save water, 
particularly if the amount of the sewage bill is based on 
the quantity of water used. Regrettably, no information 
was collected on whether the average charge is a flat rate 
Seema based on the quantity of water consumed. Data were 
collected, though, on the means of presenting the sewage 
Pel in order to determine if the mechanism presently 
Petes) for this method of charging. This approach as only 
mot course, if the water is metered. OF the 10T 
Seummunities which do meter, 57 do include the sewage charge 
in fhe total water bill, 22 send the sewage bill along with 
Presweterbill, and 22 send the sewage bill entirely separately. 


fee the logistics of sending the bills together if the 


charges were interdependent could be easily handled by most 
communities, and the public in the majority of communities 


eeeaused, to paying, the) two bills«togethers 


Expansions 

In eighty communities (or 48 percent of the 
sample) expansions of the water supply systems have been 
undertaken within the past five years. These expansions 
included increased treatment capacity, the development of 
new sources, more pumps, storage facilities, and in about 
Six percent of the cases, the installation of meters. 
Forty-five percent of the 80 municipalities undertook 
expansions in two or more of the above areas. Ninety-one 
percent of the expansions were purely capacity increases 
and 50 percent of all expansions afforded excess capacity. 
As might be expected, the majority of the expansions took 


place in the cities and towns (Table 5-13). 


TABLE 29-13 


MUNICIPAL STATUS OF ALBERTA COMMUNITIES 
WHICH HAVE UNDERTAKEN EXPANSIONS 


Status pr Have Expanded Have Not Expanded 
Cities 8 1 
Towns 46 28 
Villages/Hamlets 24 o3 

78 82 


Chi-square significantsat.001 
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A study of alternatives was undertaken in 62 
Perea Oc Sune “COnmuniit hes prion tol initiations ofien 
expansion. However, these studies were usually ory. 
directed towards the most economic means of increasing the 
supply, and only 6 percent of those communities in ‘which 
facilities were expanded considered the use of management 
Pwrernatavyes, and in most casés, that was in the form of 
metering. 

Future expansions are being planned by 38 percent 
of the responding communities. And, as in the case of 
those communities in which expansions have taken place, a 
Significantly higher proportion of those communities 
planning future expansions belong to the higher population 
groups as measured by both population and municipal status. 
It is also interesting to note that of the communities 
Plenning.-expansions only 18 percent had yet done aystudy to 


determine the cost of alternatives. 


Leakage 

The actualfamountsiof, waterylosty througneueakace 
Boneoniy be calculated accurately by noting the difterence 
between metered sales and pumpage. This requires both 
universal metering and the metering of pumps. In Alberta, 
few municipalities are aware of the amount of water lost 
through leakage, while the remainder claim remarkably small 
losses (Table 5-14). Of the 24 respondents who profess no 
leakage though, only eight of them represent communities 


which are metered. 
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TABLE. 5-28 


PERCENTAGE OF TOTAL WATER SUPPLIED WHICH IS LOST 
THROUGH LEAKAGE IN ALBERTA COMMUNITIES, 1972 


ee 
rn 
a 


Percent Leakage of 


Bee eee! Pumpage Number Percent 
None 24 Se) 
1-5 9 Oo. 4 
6-10 Z BE 
Balct 4 24 
Unknown | Ae 76.6 
164 0 Gad 


Forty-seven percent of the managers reported that 
a leak detection program is not conducted in their communi- 
ties. Twenty-eight percent have established programs to 
control leakage in their own mains, and 25 percent attempt 
Porcontrol Leakage in both their own and in private facili- 
kies. The presence of a leak detection program is not 
Momivenced iby size of community, or even by the eoceurrence 


of water shortages. 


Pret ure and, Loss 

fithough water supply utilitvesewi el neceive 
funds from general revenues if they suffer a loss, it is 
interesting to note how many are self-supporting, and how 


many actually contribute to general revenues. Of 130 
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Peepondents, 41.5 percent reported a profit in ie i 
40.8 percent a loss. The remaining number indicated that 
they broke even. Although the majority of the communities 
had relatively small profits or losses, some were Lape & 
ble 5-15). The reasons for the large losses often 


stemmed from the problem of repaying previous expansions. 


TABLE (5—15 


PERCENTAGE DISTRIBUTION OF ALBERTA COMMUNITIES@ BY 
po oUNEeOr PROrIT OR LOSS SHOWN BY THEIR WATER SUPPLY 
UTES. oie 


Kroun .O00's of. doll bare) Number of 


es > 6 TOT oe 2 Observations 
eee topos; LLY 62267 13.6 6.8 yyy 
Loss Byerounr 30. 2 16.3 )) 40 tO 4 3 


WATER DEMAND 
her Capita Demand 

Perhaps the most useful index for describing the 
Pemand tor residential water is in terms of gallons per 
B-piba per day (gped).. However, of the data available for 
the 168 communities represented in the response to the 
questionnaire, only a sufficient amount of data could be 
provided to calculate the average per capita consumption 
per day in 1972 in 58 percent of the communities; in 1971 


is st 


for 50 percent; and in 1969, for 47 percent (Table 5-16). 


TABLE “5-26 


PERCENTAGE DISTRIBUTION OF ALBERTA COMMUNITIES BY 
PER CAPITA CONSUMPTION PER DAY 


Se ge ee ee Re Seas, 
gped (tpdcd) 


Year 0-50 o1l=75 76-100 LO t= 125 too —= 150 151-175 176-200 201s 
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The figures in Table 5-16 are distorted slightly 
in that many of the communities are almost purely residen- 
tial, while some of the larger ones sell considerable 
amounts of water to andustoy. Thus, 2 disivabation tor 
g977 similar to that in Table 5-16 was calculated, except 
with the amounts used by industry subtracted. For compara- 
Peveupurposes, this breakdown is included in Table 5-16. 

mothough the breakdown by community provided an 
Table 5-16 indicates that average daily consumption in a 
Perce mumber of “the communities falls in the 51 gped to 75 
eped (232 ipcd to 341 lped) range, actual average per 
capita consumption per day in the province is somewhat 
higher. The data obtained for 1966 and 1967 indicate 
average consumption was about 75.5 gped (343 Ipcd) and 73.3 
gped (333 lped) respectively. By 1969 this had increased 
meme ped: (455 lped). And, Tor 1971 and 1972, the 
fremres ere 92.7 eped (421 lped) and 119.3 gped (542 Iped) 
respectively. 

Also evident from the above distributions of per 
fapita cGonsumption is the fact that Alberta communities do 
not provide a great amount of industrial water through 
their municipal systems (Table 5-17). It may be assumed, 
then, that the majority of demand characteristics, such as 
peaking, do stem from residential water demand. However, 
fapte 5-17 contains a listing of only the amount of water 
used by large water using industries in some of the cities 


and towns. Actual industrial use may be somewhat higher. 
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TABLE® 5-17 


PERCENTAGE OF TOTAL MUNICIPAL PUMPAGE SOLD TO 
LARGE WATER USING INDUSTRIES IN ALBERTA 


P2ties Percentage.sold 
Calgary ane 
Edmonton Doel 
Lethbridge 20% 
Lloydminster aie 
Medicine Hat . LOG 
Red Deer 18.4 
Wetaskwin Shiro 
Brooks 3.4 
Drayton Valley Oso 
Olds 0.4 
Peace River oraal 
Ponoka O22 
Redeliff 2.3 
Redwater 69.1 
Srertter 0.2 
See dad 0.7 
ees 36.8 
Vauxhall 29.3 


Per capita consumption can also be expected to be higher in 


large centres due not only to increased industrial and com- 
mercial use, but also to increased municipal use. This 
tendency shows up in Alberta when municipalities are 
grouped to test for differences between villages/hamlets 
and cities/towns, both with and without the effects of 
Pyeustry.* The results of ithe test without the effects of 


Mmiduetry are présented in the following table (5-18). 


TABLE 5-16 


PALRAGE PER CAPLTA CONSUMPTION PER DAY IN ALBERTA 
ee ee WEL HOUT THE EBPRECTS OF INDUS ERY, (BY Share 
QEBCOMMUN TTY 


eped = linca) 
Status 0-50 Bie i5 76 —i00.0 100+ 
NernG| Da eRe A) 341-455 456+ 
eecaes/ Towns g aa 10 14 
Villages/Hamlets 18 16 5 5 


Chi-square significant at ..05 


Uiecreases in Demand 

The demand for residential water is increasing in 
Phemmayority of \communities in )Alberta,fand declaining}in a 
relatively small proportion of them. Although these changes 
in demand may be noted from year to year, they are particu- 
larly evident over the five to six year period for which 
Pe data are available. General increases in total, consump- 


Penemay be expected in a growing province, an which many 
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communities increase their population quite significantly 
fromryecar toryear (Table 5-19). More Significant is the 
general trend of increases in average per capita consump- 
tion per year, which indicates that even in slowly growing 
communities, increasing demand can. put pressure upon plant 


Pact tities and“water supplies (Table 5-20). 


TABLE 5-19 


PERCENT OF ALBERTA COMMUNITIES SHOWING INCREASES 
OR DECREASES IN ANNUAL CONSUMPTION 


A 


Percentage Years wad 
imereasces/ #966- 1967—= ~b969— niS7l= 61966— 81 G66 
Decreases Lon? 1969 LO i LO 72 OE) Bia es 


Decreases 


More than 


-20 Oi52 Lys oe aby et 13.4 Potas 
-20 to -16 - A Bz cane - 3.10 4.0 
peewee O P-L 1 oars Lh 5. 6 4, 8 4.5 ae 
-10 to -6 O32 248 To. 3.6 Teas Bed 
=5 to =-2 eS La an 8.4 orl LS 
here Wig cr eae | ye Be ce al ZO soo Aas - 
Increases 
PEO: 35 14.7 TESS, 7.4 6.0 fie ps) do 
pete. 10 aes terol Pe ieee GAS Kae Vie ea 
Pineeo 1S ear 1S oral fede oe Pate S28 oad 
io co 20 iy be 9 pase Shee! 8.4 6.0 4.0 
2+ tS 8 383 L320 L250 S542 on eveRy 
Total 7 
Bee ions 109 69 54 83 67 79 
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TABLE 5-20 


PERCENT OF ALBERTA COMMUNITIES SHOWING INCREASES OR 
DECREASES IN AVERAGE ANNUAL PER CAPITA CONSUMPTION 


Percentage 
inereases/ 
Decreases 


1966- 


LS Help| IES6 S 


Decreases 


More than 
—-20 


=20 to -16 
eo. COs es 11 
-10 to -6 
-5 to -2 
er Oe rk 


Increases 


Pe O eS 

wero, 10 

Me CO, 15 

AyeesuOr 2.0 

Zc 
otal. 


Number of 
Observations 


Ore by ee 
Gags) 4.3 
om il oo 
TAO Se 
ies Diego 
Wy. oe 
je aA Ts: yeas: 


OMS Te OA | 


Ppewould appear 


1967- 


Years 


1869 “1571 = Ts65e ec 


eS We I LY, pat i Pil OES a2 


9.4 chee? dal ehes pee 


eed Viet Soe Be 
Pet Le les:0 Akers Act 
Ui eee 1.9 cae 5.4 
Site ara Res (8 Syo 1.4 
dest Sa) TRS 309 Gil ee 
red Dina 4.6 Derek 
Sb a8) ne? Ree Gne2Z ued 
9.4 dea = Ores eer s! 
re © Sr Bay) Hs, a 


Sh) 8 2 65 74 


that the rate of pér capita 


increases in demand is related to the population and munici- 


Peiietatus of the community. Although the data must be 


grouped to meet the assumptions of the chi-square test, it 


seems that in the larger centres there is a greater tendency 
toward increases in per capita consumption. However, of 

the smaller communities in which per capita increases are 
evident,,bhe increasesitend) to be significantly higher 

eo te —2)!. = Although the results, im Table! 5-01 are conly 
Pore nen years: 1966-1072, the patter Is) samilar.am ‘othen 
Gases anvolving 5 to 6 year time periods when tests are 


made with both population size and municipal status. 


TABLE WS=27h 


PO eien BON Ot ALBERTA OMMUNITIE Ss BY SPERVCAP THEA 
BiChEAoto OR DECREASES IN’ CONSUMPTION, 1966 “LO. 1972 


Increases % a 

Population Decreases SPU ae ol oc 
Up to 1000 13 ih 24 
1001+ 8 co 15 
ail 13 39 


Chi-square significant at .05 


Peak Demands 


As noted in Chapter “3, peak demand characteristics 
mee important in that they often dictate the capacity of 
plant facilities, and may result in unnecessary expenditures. 
Large portions of this peak demand usually go to "non- 
ee uses such as lawn-watering, and are therefore 
subject to reduction through the application of management 


alternatives. 
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In Alberta, peak monthly consumption is a signi- 
ficant factor in demand patterns. Of the 98 communities 
for which data are available, average monthly consumption 
was exceeded by more than 50 percent in the peak month in 
fe eveper cent of the municipalities, and 48.9 percent of 
the communities exceeded lowest month by more than 50 percent, 
Beemer teor Dy as much as three to four times (fable 5-227). 
meecue lowest month is ‘assumed to be One’ in which water 
PemoUmpE1ONna ds restricted to mainly essential uses, .there 
Sou. d be some room for reduction when 1% #624 times that 
meunmc 26 consumed. In the majority of communities" (8116 
Percent) peak demands also oceur in the feur months of May 
to August when the use of water for lawn irrigation, car 
washing, and swimming pools is at its peak (Table 5-23). 

Peak day demand is perhaps even more significant 
than monthly demand in terms of setting design parameters for 
treatment, pumpage, and storage. The distribution of per 
Capita consumption on peak days as a percentage of average 
Petecapita consumption closely parallels) that of peak 
Memoria rdemands (Table S=24). “In 1972, ,74.1 percent of 
the observed communities had peak per capita consumption 
per day exceed average per capita demands by more than 150 
Peeeent, in 1971, 71.7 pereent of the observed communities 
suffered peak day demands which exceeded 150 percent of 
average annual demands, with two communities exceeding 600 


percent of average demand in both years. 
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PEAK MONTH CONSUMPTION IN ALBERTA COMMUNITIES AS A PERCENT 
OF AVERAGE AND LOWEST MONTHS OF CONSUMPTION, 1972 


ee a a ee ee ee ee oe 


Number and Percentage of Communities in Each Category 
ee eS ae te en ti en eee ten emer nde ee 


Number Perpeert Number Percent 

Percent Peak Month Over Average Month Peak Month Over Lowest Month 
100-110 Fah Lett ae; ne 
P15 oh Santo S Sar 
126-150 26 ice 28 Yes a 8 
Des 1/15 8 gaz LG digs years 
176-200 8 SeeZ 10 in6 is’. 
201-300 3 eek do As 
301-400 Bel: aces dele Sie 

98 OO LU 98 EU Od 


TABLE 5-23 


NUMBER AND PERCENT OF ALBERTA COMMUNITIES HAVING 
MAXIMUM CONSUMPTION IN EACH MONTH, DS eae aie tec, 


a a a Ee 


ee cee 1972 

Month __. Number Percent NUMDep Pence mia 
January = = eS zs 
February il, tes - ~ 
March ty GetZ ly Soa) 
April a Lab 2 2 
May dial | eb. 9 10 Tee 
June BS ZioaLy 23 OLS 
July de? estas AeZ Lig es 
August the: UTA digs: ORES 
september 3 4.6 % FEES, 
wevober - - at 1.4 
November 1 1.5 i hath 
December ne Si Ak 12, eee. 

65 100.0 70 10:0: 60 


As might be anticipated, the peak demands tend 
feombe much higher in the drier portions. of the province, 
namely in the South Saskatchewan river basin (Tables 5-25 
and 5-26). A greater proportion of the communities in the 
South Saskatchewan basin tend to have higher peak to average 
demand ratios, as well as peak month to lowest month demand 


ratios. It may be these peaks which account for the greater 
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TABLE 5-24 


PEAK DAY PER CAPITA CONSUMPTION IN ALBERTA COMMUNITIES 
AS A PERCENT OF AVERAGE PER CAPITA CONSUMPTION 


Numbe band. Pencent of. Communities.ing bach Cateaary 


Lege mS 

rereent Number Pencent Number) | Pevren wiry 5 a 
100-110 L ies) ai W216 
Rd 12.5 zs 1 se) yy Gieatd 
126-150 L3 24.5 ai S/o aa 
151-175 g WE, 0 g 1238 
176-200 ipa Zo 8 14 Pep 
201-300 Nin 226 de 30 ab 
301-400 Y (ees 3 4,8 
401-600 - = = = 
601+ as Sate Ta ee 

ore AD Oe 0 62 10 O550 


proportion of shortages suffered in southern Alberta, as 


Paes amet rated ian-“Tabte 5-11. 
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TABLE 5-25 


NUMBER OF COMMUNTTIES IN BACH) RIVER BASIN IN ALBERTA. 
CLASSIFIED ACCORDING TO PEAK MONTH CONSUMPTION AS A 
PERCENT OF AVERAGE MONTHLY CONSUMPTION, 1972 


Percentage 
River Basin 100-125 12 OT ees oe 
south Saskatchewan 6 Z Td 
Red Deer le 8 - 
North Saskatchewan 24 eh 6 
Peace/Athabasca ii me re 
53 26 ies) 


Chi-square significant at .05 


TABLE 5-26 


pepeee ©; COMMUNITIES IN BACH RIVER BASIN, IN ALBERTA. 
CEA wo et ACCORDING LTO“ PEAK “MONTHS CONSUMPTION Bors. 
reece! OF LOWEST MONTH CONSUMBTIONS 19 77 


Percentage 
River Basin 100-125 126-150 Pe 
south Saskatchewan S as i 
ees 3 9 if 
North Saskatchewan 9 13 39 
Peace/Athabasca mS a) rec 
oa 28 4g 


Chi-square significant at .0o 
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Regional Variations in Demand 

Using average per capita consumption per day as 
an index of demand, we may infer that consumers in the 
south Saskatchewan river basin tend to demand greater 
quantities of water than do consumers in the more northerly 
Pree On Alberta (Table 5-27).)) As’ im the case off peak 
demands which are also of greater magnitude in the South 
Saskatchewan basin, these differences probably stem from 
the drier climate and the greater use of water for lawn 
fmomcetion, (hese results, portayed in Table 5-27, also 
eceur af pér capita consumption without. the effects. of 


industry is considered. 


TABLE 5-27 


PV ERAGE. PER CAPITA, CONSUMPLEION PER DAY... d9 425 
BY RIVER BASINS IN ALBERTA) 


eped Alped) 

River Basin 0-50 Giles 764 
a 0-227 228-340 341+ 
south Saskatchewan i 2 16 
Red Deer 8 8 3 
North Saskatchewan halt ites ieee 
Peace/Athabasca 6 ale 2o 

26 36 36 


Gaiescuare significant at .0l 
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Demand Projections 

Demand projections have been undertaken in only 
27 percent, or 45 of the communities sampled. Of these 
projections, 71 percent were a straight-line projection 
from past demands, 12 percent were based on future growth 
projections at present per capita demands, and the remain- 
ing number of respondents were uncertain as to what their 
projections were based on. 

Most of the inadequacies of demand projections 
referred to in Chapter 3 appear to be intrinsic to those 
Gempleted in Alberta. . None of the projections appear ta 
account for changes in the rate of growth of per capita 


Been, nor do they allow for the possibility of changing 


demand patterns through pricing or rationing policies. 


These inadequacies seem particularly significant when it is 


considered that the majority of projections have been made 


in the larger centres (Table 5-28). Although 80 communities 


have undertaken expansions, and only 45 have undertaken 
Proyections, it is evident that-most projections*are com- 


pleted in conjunction with system expansions. 


TABLE 5-28 
ALBERTA COMMUNITIES WHICH HAVE MADE DEMAND 
PROUECTIONS BY MUNICIPAL STATUS, 19/73 


Status Projections NolProjectioms 
Cities 8 il 
Towns 344 38 
Villages/Hamlets 2 ERE: 

. yy is 


Chi-square significant at .001 
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METERING 
Universal metering of water consumers is under- 


taken in the majority of Alberta municipalities. That is 


a 


Orepercent of all communities meter sales to industrial, 
Semmereial, and residential users (Table 5-29). Sixty—six 
Percent of the respondents also meter their pumps. Unfor- 
tunately, there is no relationship between customer metering 
Geemebe Metering of pumps, which is significant to the 


Calculation of losseS due to leakage (Table 6-30). 


TABLE, o=29 


Eee eWirbOre ME TE RPNG Ss EMPLOYED Sih 
ApEn COMMUN PPIESs: Egy 


Metering Number Percent 
Not Used 42 26.4 
Commercial/Industrial Only* gS 9.4 
Universal OZ, baer 

eo fe 1440) 


Peinciludes Calgary, which meters a 
portion of the residential customers. 


The use of metering for residential purposes is 
dependent to some extent upon population size and municipal 
status, with greater proportions of the larger communities 
involved in residential metering (Table 5-31). Whether or 


not pumps are metered does not seem to be related to either 


population or municipal status. 


LADLE 5=30 
RELATIONSHIP BETWEEN EXTENT OF CUSTOMER METERING 
AND THE METERING OF PUMPS IN ALBERTA COMMUN TELE om. aces 


Sn ES SP pr 


Seen So US 
buctomer. Metering Metered Not Metered” 
Not Used Do 18 
Commercial/Industrial Only* 2 \ 
Universal toes PASS 
100 20 


Chi-square not significant at .05 


* Includes Calgary which meters a 
portion of the residential customers. 
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POPULATION OFTALDBERTAY COMMUNITIES 1 BY°METERING OF 
RES DENTAL CUSTOMERS, U9 


Residential Customers __ 


Population a pM CE 6d ne neleeselrenill et een Sie 
0-500 . ou 34 
901-1000 20 | 
1001-2000 20 8 
2001-5000 20 6 
9001:+ TZ ee 

TOS od 


. . . * : re Eri ny 
Chi-square significant at .U»s 
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mpect of Metering 

It was anticipated that metering might have an 
impact in at least three areas of residential water Supply: 
the demand for water, the profitability of thelwater 
utility, and the amount paid for water. 

tne-wse Of metering does appear to have -an impact 
Peon Ggemand levels. There is a signficant difference in 
average per capita consumption per day between metered and 
unmetered residential communities. Those communities 
Without métering tend to have a high level of per capita 
demand (Table 5-32). Metering, though, does not appear to 
have any consistent effect upon per capita increases in 


demand, nor upon the size of peak demands. 


TABLE “o=32 


TMPACT OF RESIDENTIAL METERING IN ALBERTA ON AVERAGE 
PeRecAR TA CONSUMPTION PERUDAY, WITHOUT See 
Per ecis OF GUN DS veto fe 


Coenen nn enn ead 


re” ae gpcd (Lped) ; 
Residential ~ 0-50 by eo 76-100 iL OF 
Customers 0-227 228-340 341-454 455+ 
Metered 23 29 ee 
Not Metered 4 7 3 10 


Chi-square significant cat 6.01 


———E 


Residents of metered communities also tend to pay 


more for their water, in terms of average monthly water 


Dbilis, than do residents of unmetered communities. This 
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mee erence, however, cannot really be considered to be of 
any great consequence since most Albertans pay relatively 


Pov amounts tor their water (Table 5-33), 


ebb 5-33 


ITE ACT OF RESIDENTIAL METERING IN ALBERTA ON 
AMOUNT OF AVERAGE MONTHLY WATER BILL, 1972 


Pesrtdential Water Bill (Dollars) 


Customers _ 025-00 5.01+ 
Metered 34 61 
Hor wiietered 37 14 


Cig=square significant at .001 


Despite the fact that the communities with meter- 
ing tend to have both lower per capita consumption, and 
higher revenues per service, their water supply utilities 
Ped to have a greater propensity to suifer deficits (lapie 
oe This could be due’ to a problem of the’ price attached 
to the metering being too low, or possibly, meters were 
installed because the community was using too much water 
ero dosing money already. Or, in light of the fact that 
out of the 77 communities in which system expansions have 
taken place 57 communities are metered, it may be that the 
utilities are paying off capital expenditures. The above 


is only conjecture, however, and has not been documented. 
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TABLE 5-34 


IMPACT OF RESIDENTIAL METERING ON PROFITS 
AND LOSSES OF WATER UTILITIES IN ALBERTA, 1972 


Residential 


Customers Prot ti Broke Even Loss 
merered 26 dS 37 
HoelMetered 25 4 a? 


Chi-square significant at .05 


PRICING 
Eypes) Of Pricing Schedules 

Four types of pricing schedules are used in 
Alberta, the predominant one being flat rate. A notable 
muihber of municipalities (25.8 percent) use a Declining 
Block Rate (DBR) schedule. Over four percent of the res- 
pondents reported using an Increasing Block Rate schedule 
Gens but not all of them included a copy of their pricing 
pei-dulve to)allow for verification (Table 5-35). Since the 
number of communities with IBR schedules is small they were 
grouped with those having constant rates, and for purposes 
of analysis are categorized as "con-servation" schedules. 

ies peor schedulewused by ja community is deter- 
mined largely by its population size. This determination 
stems not only from the fact that smaller communities do not 
have metering and thereby use a flat rate, but that communi- 


ties with metering, particularly those with a population of 


is >! sre ws ot fs =.) 2 
less than 1,000, have a much greater tendency to use a 


. 
vi 


aL. 3 fl MiSs “ut At ne 
: _ 


ae Pe nde oat) faa 

kat bee ind basbong! us 

eee - 5 ae emg thing ee ay 
; inh sittsahine : "90 

at in pete bs 2 <a 

rite te tis 

po 

le wie ae 


rae. afte) 7a r aaa 

: 
Tio ime ae of SOR ae ae a 
VR DG OSC ae SEES % tj 
7 : rt Hehe tip See Ie ae 
i ae 
a30] { et_ tet Dm. CR ee rere 
bh MPS airs. 4:4, 9c tng 
Takes DP igs “elites: COCR A SoG ar 4 


TAGLEY 535 


eo OF PRI OINGWSCHEDULES USED: in ALBERTA, 1973 


a 


penedule _Number _Pereent 
eae Rate 63 Bi lesiah 
Declining Block Rate 39 2578 
Increasing Block Rate 7 ly 
Constant Rate | re L1G 
iow d LOG ce 


@onscervation rate than larger towns which tend to use a DBR 
pepecaule (Table 5-36). This téndency may be due -to a 
Peeecrence Of the part of smaller towns to use a simplistic 
pricing schedule which is easily applied, plus a desire on 
the part of larger communities to provide cheap water to 
large consumers in order to encourage industrial growth and 


economic development. 


Mope-daiffieult--to-explain-is—the-tendeney. £or 
Communities in the South Saskatchewan River Basin to use 
flat rate pricing schedules. The South Saskatchewan has 
no significant tendencies towards smaller communities, and 
Pomeuch a water deficient area, the fact that 68 percent 
of the municipalities in that basin use flat rate schedules 


in difficult to rationalize (Table 5-37). 
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TABLE 5-36 


POPULATION OF COMMUNITIES IN ALBERTA BYAAYSE. OF 


PRICING SCHEDULE, 2973 
ee, heey Schedule 
Population Prat Rate Rep Rot caneene ti nen 
0-500 oo 2 LiL 
501-1000 8 6 ibe 
1001-2001 9 pee 5 
2001-5000 ae) LZ 6 
5001+ i) 8 mn 


Chi=squere Significant at’ .007 


TABLES -o-3/ 


PeeeouENeY OF USE,OF DIFFERENT SCHEDULE. TYPES, BY RIVER 
PADING LNG ALS Bie, eos 


le 


peheaculemiyie 


Paver Basin flate Rate DE BOR, Conservation” 
South Saskatchewan 20 4 6 
Red Deer 9 9 ins 
North Saskatchewan 23 15 | 24 
Peace/Athabasca 1h ia 6 


Chi-square sipnificant at .0s 


co 


Structure of Schedules 

The structures of the schedules used in Alberta 
are Similar to those used elsewhere. The constant rate 
schedule, as used in Alberta, involves the use of a minimum 
charge for a minimum amount of water. The second block 
Poreinues at a constant. rate: per unit of water. 

ine number of blocks in the IBR and DBR} schedules 
foeemasi- for most communities. Of the 33 communities with 
wo eand IBR schedules for, which a copy of the. pricing 
Sehecule was included, 17 had only 3 blocks, and 16 had 4 
Semanore, including the first minimum block. Thus, the 
opportunities for having the demand curve reflected in the 
schedule appear to be limited, while the opportunity of 
getting cheaper water through high consumption appears to 
be quite promising. 

There is a definite tendency for smaller com- 
Meneiaes to use fewer blocks (Table 5-38). Since larger 
municipalities also tend to use DBR schedules, it would 
seem that the larger communities are committed to providing 
high volume consumers with inexpensive water. 

In order to assess more completely the ability 
to consumers to control the amount of their water bills 
under existing schedules, consideration was directed towards 
the size of the first minimum block in the price schedules, 


and‘the size of the units for which the consumer 15 charged 


in the second block. 


The majority of communities have their. farst 


e220. 


LADLE 5338 


STATUS OF ALBERTA MUNICIPALITIES BY NUMBER OF 
BLOCKS IN WATER PRICING OCD Wines snore 


Number of Blocks 


——————____.._—. 
gs 


Sea cus ee mre hn + 
Cary S it 5 
Town 14 14 ’, 
Village/Hamlet Ze 2 y 


CUnisaduare "Sionificant at .01 


Peeck in the range of 1001-4000 gallons (4550 - 18 184 1) 
as a minimum per month (Table 5-39). If average consumption 
per capita were assumed to be 50 gped (227 lped), a low 
estimate of monthly household consumption, (assuming 3.5 
persons per household), would be in the order of 5,250 
mm@etens (25-866 1).- In the majority.of.towns; then, the 
average household will probably exceed the minimum amount, 
which means that opportunities for savings will depend upon 
the size of units in the second block. This possibility is 
mated, however, in that 61 percent of the responding 
communities had their second block units in thousands of 
gallons, and an additional 15 percent used units of 601-700 
Petions (2632-3182 1). Only 18 percent of the communities 
had ot Mee andeiioek in. 100 gallon (454 2p unis ible 
40). 


Moreover, in the 72 communities under considera~ 


TABLE 5-39 


SIZES OF FIRST BLOCK IN WATER PRICING 
SCHEDULES USED IN ALBERTA COMMUNTP LES.) tee 


Size in Sete, oe Meat lee 

Gallons {m”) Number Percent 
0-100 (0-.45) 3 h 3 
1001-2000 °‘(.46-.90) 193 DG: 
2001-3000 (.91-1.4) 24 34.3 
3001-4000 Eo 1 8) 17 Loy 
4001-5000 (Hi 2783) 5 ‘peek 
5001-6000 (C24 =I 7) 3 4.3 
6001+ [25.5 +) mS: fie 

70 100.0 


TABLE 5-40 


Seno Ga ZUNITS IN THE,SECOND BLOCK OF. WaiEs 
iepewNG sCHEDULES USED IN ALBERTA COMMUNITIES, “1973 


Schedules 


Shae wes fot 
Gallons ee Cees) __ Number Percent 
0-100 0-454 ime) eevee 
101-200 455-090 - - 
201-300 910-1363 i fare 
301-400 1364-16818 - - 
401-500 PS19-227 3 Z 2e8 
501-600 2274-2727 = < 
601-700 CT B= Oo Vibe ch BGS 
701-800 3183-3637 = a 
801-900 3638-4091 . - 
301-1000 4092-4546 yy oe as 
1001+ 4547+ er sist 
se 100.0 


———— 


a 
-————— 
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mron here, the first large block holds no inegéntives for 
Saving water in that 69 percent of them have a minimum 
charge of between 2 and 5 dollars. Only 25 percent had a 
minimum charge exceeding 5 dollars. Most communities also 
heave a relatively uniform charge in terms of average cost 
Berar iontine thesseecond) block. For units up to 100 gallons 
weet), the average charge per unit was 10 cents; for 200- 
eeeerons (909-~- 136392), 25 cents and’ sé on (Table 5-— 


Wi). 


TABLE 5-41 


Pere COSTS OF VARLOUS SIZEDS UNITS IN SECOND BLOCK OF 
feeee FT RICING SCHEDULES USED IN: ALBERTA COMMUNITIES, 1973 


Size of Unit Number of Average Cost 
Gallons LALNeS Observations (Dole ey 
0-100 0-454 3 O.L0 
101-300 455-1 505 be Ou 
301-500 1364-27273 Oi. Sens 
501-700 2274-3182 ig 0505 
701-100 3183-4546 yy Ae 
1001-2000 45417-9092 13 5. 00 
Price 


The weighted mean monthly water bill paid by the 
average Alberta household in 1973 was 4.66 dollars. Thies 
figure is distorted somewhat by the fact that some communities 
include sewer charges with the waterbill, and some do not. 


Thus, the distribution of average monthly waterbills will 


ie 
i, 


ma yeeccording eto:1billing methods (Table 5="2). The 
weighted mean household water bill for all communities 
which include sewer charges in the bill is about 6.65 
dollars per month. In those municipalities which charge 
separately for sewage services, the weighted mean waterbill 


is 4.25 dollars per month. 


TABLE 5-42 


PERCENTAGE DISTRIBUTION OF AVERAGE AMOUNTS OF 
WATERBILLS IN ALBERTA COMMUNITIES WITH DIFFERENT MEANS OF 
CHARGING FOR SEWERAGE SERVICES, 1973 


Amount (Dollars) 
Means of Charging O=5:50:0 <7hp.c00-—3 OS-0i0F Oe Oiler iio at 


Sewer charges included 238 625.3) Ox 66 


Sewer charges sent with 
ioyail a Sena: Ne Bes 8 Chast YL 


Mewer Cherges not 
included, not sent 
math bill 60.4 Diloew Er | 48 


Overall: distribution O50 15 38 ee 155 


Prices have remained reasonably stable in Alberta, 
and only 44 (or 27 percent) of the sampled communities have 
had recent price changes of which only one was a decrease. 
eee communities which have adjusted their prices 
Beard. 80 percent did so to meet increased capital require- 


ments. 


Impact of Different Schedule and Pricing Policies 

The type of schedule used appears to be related 
POvaverage per Capita consumption, peak to’low month 
ratios, amount of waterbills, and whether or not the water 
Meaty enjoys a profit or.suffers.a loss. Aithough 1 ais 
difficult to document, it should be noted that some of 
these relationships may stem from the accumulative effects 
MmempoiCe. metering, community population, Source, and 
regional variations in demand. 

The type of schedule used has a definite impact 
upon the average waterbill paid by consumers. It was 
previously shown that the use of metering is related to 
average waterbills, but it also appears that the highest 
waterbills can be traced to those municipalities with DBR 
schedules. A greater proportion of the utilities in com- 
munities with a conservation schedule tend to charge less 
(eman those with a-flat- rate), than’in~those- communtiies 
foere a DBR schedule is utilized (Table 5-43). However; a4 
Breater proportion of utilities operating with a conserva- 
Monerate tend to suffer a loss than either those with DB 
or flat rate schedules (Table 5-44). This problem might be 
attributed to the fact that conservation schedules are more 
frequent in smaller communities, and the revenue per service 
fete than for communities with DBR. Thus, these commun7- 
Haics are attempting to operate a metered system, and are 
PeastDly paying off capital expenditures, on lower revenues 


than communities with DBR schedules. 


TABLE ses 


PRICING SCHEDULE TYPE BY AVERAGE MONTHLY 
WATER BILL IN ALBERTA COMMUNT TLE Soe bo ae 


Amount (Dollars) 


pchnedule Type Pusan ea ge BS 
iio Rate 4Q 19 
Declining Block Rate g Pag | 
Conservation Rate 23 18 


Chi-square significant at .001 


TABLE 5-44 


BReQuENey (OF PRICING SCHEDULE TYPE. IN ALBERTA 
COoewETiho BY WHETHER,.OR. NOT THE UTE ERTY: SHOWS 
Peer RORTErOR LO0Sa5 eo 2 


Schedule 
Flat Rate DBR Cons @nvaimen. 
Prorrt | 28 i aia 
proke Even 4 6 ibik 
Loss 16 Aue? Ta: 


Chi-square significant at .05 


Schedule type does have a significant impact upon 
per capita consumption, and one which cannot be attributed 
to any other immediate relationships’ “Ine greatest proper 


tion of communities with flat rate schedules are in higher 


7 


i, ae 
. _ 


consumption categories. The greatest proportion of com- 
munities which have instituted conservation rates tend to 
heen the Lowest category, while the consumption pates in 
communities with DBR schedules fall mainly in the middle 
Seeetorics Of consumption. This is borne out when both per 
capita consumption (Table 5-45) and average per capita 
Consumption without the effects of industry (Table 5-46) 


mre considered. 


TABLE 5-45 


PeerolnG ; oCHEDULE TYPE, BY “AVERAGE PER CAPE TA 
CONSUMPTION PER DAY IN ALBERTA COMMUNITIES, 1972 


nn Le ms, 


yeped [iped) at , 

Schedule Type 0-50 OL 7G 76-100 BAUM 
0-227 228-340 341-454 - 455+ 
Flat Rate 8 o 4 10 
Declining Block Rate 7 16 6 2 
Conservation Rate a2 g 5 4 


Chi-square significant at .05 


Tt also appears that schedule type is associated 
Wet peak month to lowest month ratios, with the conserva- 
tion schedule category having the highest ratios (Table 
5-47), This relationship is inconsistent with the fact that 
municipalities with conservation schedules have lower average 


: 5 he e that j hose 
per capita consumption. However, it may be Gla) ie EG 
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TABLE 5-46 


PRICING SCHEDULE. TYPE “BY AVERAGE PER GAPITA 
CONSUMPTION PER DAY IN ALBERTA COMMUNITIES, WITHOUT 
Peer eo OF [INDUSTRY 1072 


a 


gpod) pope a 
wenedule Type 0-50 fale i hee 76-100 bi OSes 
GILT Boe bao 40 341-454 ied ad 
Flat Rate 5 8 4 10 
Declining Block Rate 8 wily . aL 
Conservation Rate bye 9 5 y 


Chi-square significant at .05 


communities with conservation rates, the consumption levels 
in off-peak months are generally lower than in communities 
with other types of schedules. If this is the case, it 
illustrates well the need for either summer differential 


rates, or IBR schedules. 


TABLE 5-47 
PreectiNcesCHEDULE TYPE BY PEAK MONTH CONSUME SION 
AS A PERCENT OF LOWEST MONTH CONSUMPTION IN ALBERTA 
COMMUNITIFS , 297.2 


Percentages 
Schedule Type 100-125 BIA c seth io 18) bs rae 18 oman 8 AI 
Hat, Rate 9 6 4 8 
Pectining Block Rate 8 1 g 3 
Conservation Rate 2 = 5 Ye. , 


Chi-square significant at .009 


pee 


No effects on demand due to price charged are 
ewacdent. This is to be expected, considering the small 
range of prices charged, and the fact that very few com- 
munities have tried to influence demand through priaeing. 
Demand does seem to be influenced by metering and schedule 
type, which suggests that perhaps price may be a tool which 


fe 1 li open to successful exploitation. 


RATIONING 
ment of Use 

pance Vatnhary, 1969.) pationimngeshes been mampie= 
mented in 49 communities (or 30 percent of those represented 
in the sample). A list of those communities is included in 
Appendix C, and their distribution is portrayed on Map 5-2. 

There is evidence that rationing may be associated 
with growth, in that a greater proportion of large munici- 
palities have had to implement rationing (Table 5-48). In 
some communities, the need to ration has been resolved, 
such as in those which are now hooked into Edmonton's 
regional system. However, 55 percent of the 70 communities 
which rationed from 1963 to 1968 were still rationing in 
Piemt359 to 1973 sample. 

The need to ration does not appear to be related 
to increases in either per capita or overall demand. Nor 
does rationing appear to be tied to peak month consumption 
patterns. However, the need to ration moes.appear “Lo. be 


associated with peak day demands, as they peaks are related 
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Map 5-2 Spatial Distribution of Communities Reporting 
Rationing, Alberta, 1968-1972 
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PREQUENCY OF MUNICIPAL STATUS BY RATIONING 
IN ALBERTA COMMUNITIES 


Status LOS @ ale) eo eee nae 
Cities 5 4 

Towns 29 U9 
Villages/Hamlets 1g 64 


Chi-square significant at .05 


to maximum capacity of the system (Table 5-49). Thus, 
would seem that rationing could possibly be avoided by 


controlling peak demands for limited periods of time. 


TABLE 5-49 


PRECUENCY OF RATIONING BY PERCENT OF MAXEMUY 
CAPACITY: USED. ON. PEAK. DAYos, IN+ ALBERTA 
COMMUNDT TIES. Lay 2 


at eee cin mnie ALATA ALCATEL DO A A OCP ATLL OL A TELA AA AOI A ANT ATTA AEA 


alge 


Percent of Maximum Capacity Used _ 


Rationing Used a WOH 1o . sec 26 SOO CR ee ee 
Yes Ly S 10 
No 20 14 8 


Ciaesquare significant at =o 
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A high proportion of communities which have 
Pationed are located in the South Saskatchewan basin (Table 
9-50). This tendency is probably related to the greater 
magnitude of peak demands which occur in the southern parts 


of the province. 


TABLE 5-50 


NUMBER OF ALBERTA COMMUNITIES IN EACH RIVER 
BASIN WHICH HAVE RATIONED WATER 


River Basin Have Rationed Have Not Rationed 
south Saskatchewan t Sis) ey 
Red Deer 8 2D 
North Saskatchewan igs) a1 
‘Peace/Athabasca 7 24 


Chi-square significant at .01 


The possible effects of peak demands on. the need 
Perimplement rationing are suggested to some extent by the 
Be poral nature of rationing. Ninety-one. percent of the 
rationing was implemented in summer, seven percent in 
winter, and in only two percent of the communities was it a 
year round problem. Although no concrete data was col- 
Meetred on the number of times each community had to ration, 
re ty a recurrent problem with the majority of the communi- 


ties in which this type of demand control has been instituted. 
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Implementation 

Of the municipalities which undertook rationing, 
99 percent used the common approach of instituting alternate 
days for lawnwatering, 17 percent controlled lawnwatering 
hours during the day, 15 percent left reduced consumption 
eatirely up to voluntary restraints on the. part of the 
consumer, and the remainder used other means such as only 
turning the water on for certain hours each day, police 
enforcement of bylaws, and reduction of water pressure. 

Eighty pereent of the rationing municipalities 
also undertook to control water use through exhortation, 
in which case people are asked to voluntarily reduce their 
consumption. Of ,these 39 communities, almost half under- 
took a door to door campaign asking people not to use too 
much water, a like proportion advertised through radio and/or 
newspapers, and a few others tried such means as a note with 
eereawaterbill. Generally, exhortation, was reported, to be a 
reasonably successful means of reducing water consumption 


during critical periods. 


SUMMARY 

The two areas of discussion in this chapter were 
the documentation of the present use and the potential for 
use of management alternatives. Supplementary to the above 
is the presentation of the data on which the following 
behavioural analysis is based. 


Tt has been illustrated that many of the demand 
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cNaracteristics, and the use of management alternatives, 
are determined to some extent by physical factors such 

as population size, and regional differences in climate 
and water availability. These factors, however, cannot 


be considered to have exclusive influence over either demand 


Piaracteristics or the selection of management alterna- 
tives. For example, demand characteristics are affected 
by decisions to meter, and not all communities which suffer 
Portages implement rationing. . The reasons for this may 
be in the behavioural sphere. 

secondly, the data in this chapter illustrate 
the need for the application of management alternatives 
in Alberta. As may be noted in the tabular summary of the 
analysis which has been undertaken up to this point, rela- 
tionships are already evident among schedule type, consump- 
tion levels, peak demands, and average waterbills. Relation- 
ships are also evident among the presence of metering, 
consumption levels, and average waterbills (Table 5-51). 
Phe results, then, show both the need for and the potential 
for the evaluation of management alternatives in a more 
Sophisticated manner than at present. Water source and 
Peetity aspects for example, are not generally the basis 
for severe problems. Rather, shortages tend fae “cocurm 2n 
systems in which high peak to average demand ratios are 
evident, with only a small proportion of centres actually 
suffering a water shortage. In some instances, even this 


problem might be relieved through reduction of peak demands. 


TABLE: 564. 


TABULAR SUMMARY OF AREAS OF SIGNIFICANCE IN ANALYSIS OF 
per ot AND DEMAND CHARACTERISTICS IN ALBERTA COMMUNITIES 


Z 
1 q) 
ene yt f 
Hn of Oo 9 bd) «W) 
0 oC rc @ bd fF 
ae eS pee ey ern te |  @ 
ee AOp ia Cink Marsh Pine | 2 
ia Seen © Viet == Dk 6 fee elie ies © oad < 
cok eet 8 a a a Ieee 
Amc NS emdGk Earned Gece 
Cr) = A, Y a 3c 0G me 
Source X X 
Shortages x 
Population x 
schedule Type X x 
Metering 7 ax 
Demand Projections x ox 
Average per capita 
consumptiion/day x x x 
Average/capita/day 
no industry X x Xx x 
Per Capita Increases/ 
Decreases Xess 
Peak Month/Average Month | Xx 
Peak Month/Low Month Xx x 
Rationing me Px x 
River Basin Xx 
Water/Sewer Xx 
Past Expansions Ole ee x 
Water Bill - A 
Number of Blocks 
in Water Bill Xx 
% of maximum 
capacity x 
Future expansions x oy ee 
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Finally, it is evident in the data patterns that manage- 
ment alternatives are only rarely used in a deliberate 
manner to affect the demands of water. 

Thirdly, the data presented above lend support to 
the premise that demand characteristics in Alberta are 
Similar to those of other areas of North America. Tints 
the nomothetic value of the study is confirmed to a certain 
extent, and it may be assumed that some of the general- 
Preetons ahothis study might be applied to water supply and 
demand situations elsewhere. This is particularly important 
morthe TOllowing behavioural analysis, for the decision 
Setting is probably much the same in Alberta as elsewhere 
in Canada or the United States. 

Finally, a review of the above inventory reveals 
some areas in which information gaps exist, in terms of the 
information required by water managers to effectively 
implement management alternatives and to use water efficiently 
for residential purposes. For example, many water managers 
lack 2 5 supeneeeneien of consumption and peak demand patterns, 
of quantities of water consumed, and even of the capacity 
of their water distribution systems. More detailed and 
extensive information is also required on leakage problems, 
for the amount of water lost and the possible savings in 
Thais Bk are largely ignored. Demand projections also 
tend to be inadequate and too simplistic, although it must 
be acknowledged that it is difficult to account for pricing 


policies which do not exist, and demand characteristics 
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which are unknown. 

fasts chapter, the “physical” inventory of 
residential water supply and demand has been completed. 
The following chapter will be devoted largely to a simi- 
Marly descriptive analysis of perceptions of and attitudes 
towards the use of management alternatives in Alberta. It 
mean Chapter 7 that this chapter and chapter 6 will be 
brought together, and in which the relationships between 
physical characteristics and behavioural tendencies will be 


indicated. 


CHAPTER. 6 
PERCER LIONS, ATTITUDES..AND 


MANAGEMENT ALTERNATIVES 


Two major objectives in the research project are 
meproached in this chapter....These objectives, as: outlined 
in Chapter 4, are: 

(a) To determine the perceptions and attitudes of 
water managers in Alberta as these perceptions 
and attitudes relate to the use of management 
alternatives, to their role as water managers, 
and to their general attitudes toward water 
supply and water conservation in a residential 
Ser Cane. 

(b) To determine whether managerial perceptions 
coincide with the generalities expressed in the 
literature and thereby corroborate the nomothetic 


nature of the study. 


In consideration of the above objectives, the 
format of the data presentation in this chapter will be as 


follows: firstly, the general attitudes of water managers 


toward residential water supply will be described and 
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discussed; secondly, the perceptions and attitudes related 
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to water conservation will be documented; thirdly, the 
relationships among perceptions, attitudes!) land the tse of 
management alternatives will be explored; and Pinay. 
perer consideration will be given to determining what water 
managers feel the public expects from them, and what they 


perceive their role to be. 


GENERAL ATTITUDES TOWARD WATER SUPPLY 

It 18 apparent from the literature reviewed in 
Chapters 2 and 3 that the provision of residential water is 
Of prime importance to most communities in North America, 
and Alberta offers few exceptions. Forty-nine percent, or 
81 of the respondents, indicated that residential water 
Supply, when competing for funding with other municipal 
projects, took highest priority. Very few managers gave 
water a low priority, and those who did either represented 
municipalities which purchased water or had a system which 
was financially independent (Table 6-1). 

An attempt was made to determine whether or not 
fener meanagers feel it is right to restrict a person's con- 
sumption of water through the use of management alternatives. 
Only 40 percent of the respondents agreed that it is right 
to restrict consumption, and many of them added the quali- 
Pieation that it was right to do so only when necessitated 
by temporary water shortages (Table 6=2)%.5 #ihe wes a on 
of demand for water is seen by some managers as a basic 
moral question, for they feel that water is an essential 
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TABLE 6-1 


PRIORITY GIVEN TO THE PROVISION OF RESIDENTIAL WATER 
IN ALBERTA COMMUNITIES (WHEN COMPETING FOR FUNDS WITH 
SUCH THINGS AS ROADS, PARKS, AND RECREATIONAL FACILITIES) 


Number Pepcen? 

Highest Priority 81 u9o.y 
Pore. y High Priority 70 Ly, 
Low Priority 5 Cee! 
Very Low Priority Z Lez 
Equal Priority With 5 oe 
Other | ores as. 

164 100.0 


UA iO 


Pieters rtON OF RESPONSES TO THE QUESTION: 
ByoemD, .OU “AGREE OR DISAGREE THAT IT TS> RiGhT 10 
PeotRicr A PERSON'S CONSUMPTION OF WATER? 


Number Pepeent 
otrongly Agree 8) Oro 
Agree 64 40.0 
Undecided Shs, ZS 
Disagree 46 2a 
Strongly Disagree gts Ge2 

160 1G0 <0 


PERCEPTIONS, ATTITUDES, AND WATER CONSERVATION 
Four statements in the Likert tables were directed 


at eliciting perceptions and attitudes related to water 
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conservation. Two of these statements were related to the 
perceived need for and desirability of conserving water in 
the municipal system. To the question of whether or not 
individual water departments should conserve water, the 
general reaction was negative, although a large portion of 
Beesrespondents remained neutral (Table 6-3). .Qn the other 
hand, the majority of respondents agreed that water should 
meweovserved in.Alberta. (Table 6-4). This may be a good 
Semple of the degree of commitment, in that many of the 
respondents were favourable to water conservation so long 
as it did not specifically apply to their own water supply 


iid eS. 


TABLE 6-3 


Piotr e ae rON OF “RESPONSES, TO THE ot TEMoNae 
buona AS *LITTLE WATER AS «POSSIBLE .ISvA WORTHWHIEE 
GOAL FOR ANY WATER DEPARTMENT" 


Number Percems 
etronely Agree 6 She! 
Agree 42 2 30 
Neutral Sil IMPS 
Disagree Wee Le ah 
PiPongiy Disagree er 2.4 

164 100.0 
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It is noteworthy that the perception of whether 


or not water needs to be conserved in Alberta is related £o 
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TABLE 6-4 


DISTRIBUTION OF RESPONSES TO THE STATEMENT: "THERE TS 
NO NEED TO CONSERVE WATER, AT LEAST IN ALBERTA, 
BECAUSE THERE IS PLENTY OF WATER FOR EVERYBODY" 


————— 


Number Rercene 
Strongly Agree ii hes 
Agree OQ ota 
Neutral 28 Liz 
Disagree aS 46.0 
Strongiy Disagree aS 8.0 
163 0 ORG 


Beetendes towards whether or not it is pight to restrict 
consumption (Table 6-5). Many water managers equate con- 
servation with restrictions on demand, and therefore, 


disagree that there is a need to conserve water in Alberta. 


TABLE 6-5 


Cool ABULATION OF RESPONSES TO THE QUESTION: 
Ce Mies tcl TO. RESTRICT CONSUMPTION?” BY RESPONSES TO THE 
SLAEEMEN!T "THERE IS NO NEED TO CONSERVE WATER, 
AL BEAST FEN GAnBER TAY 


Peete right to restrict No need to conserve water 
___ consumption? heres Neutral Dicer 
Agree 14 6 48 
Neutral 5 12 18 
Disagree 24 8 20 


Chi-square cigniticant at .<.0s 
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The second pair of statements related to water 
conservation were based on the hypothesis that water managers 
opposed to demand restrictions and conservation would pro- 
bably, to minimize cognitive dissonance, also underrate the 
utility of conservation measures. Although the above 
Hypothesis is not borne out conclusively by statistical 
analysis, many of the respondents did reject the possibility 
that benefits might be derived from reduced consumption 
through savings on water supply and sewage treatment costs 


Meabpic 6-6). 


TABLE 6-6 
Pe UENCY OF RESPONSES TO STATEMENTS RELATED DO) tae 


Pee E i VED BENEFIVS OF RESIDENTIAL, WATER CONSERVATION 


Strongly Strongly 
Agree Agree Neutral Disagree Disagree 


If you could reduce the 

consumption of water per 

household, you could reduce 

the costs of supplying 

the water. a 19 iS 63 2 


If you could reduce the 

consumption of water, 

you could reduce sewage 

treatment costs signi- 

ficiantly 3 56 37 93 2 


PERCEPTIONS, ATTITUDES, AND THE USE OF MANAGEMENT 
ALTERNATIVES 


Metering 


Inasmuch as metering is fairly straightforward 


and commonly used, emphasis in this section is. placed oniy 


L442. 
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upon its perceived effectiveness in reducing consumption. 
Miesinatial impact of metering is well recognized, wath 

87 percent of the water managers indicating that they 

consider metering effective in reducing demand immediately 
after installation (Table 6-7). Many of the respondents, 
however, accept the argument that demand will return to normal 
feeecr the meters have been installed for a year or two 


(Table 6-8). 


TABLE 6-7 


DISTRIBUTION OF RESPONSES TO THE QUES ELON? 
Seow beClivE DO YOU FEEL METERS WOULD BE IN REDUCING 
PoteuMPTION., PARTICULARLY APTER THEY HAVE JUST BEEN 


INSTALLED?" 

eee Number Percent raat 
Very Effective 56 33.0 
Effective 8 8 Dae 
Undecided 7 4.2 
Ineffective 10a eee 
Very Ineffective nae: JDextety 

165 POWs 


Pricing 
Pricing was examined from two viewpoints: the 
manner in which price control was perceived as an effective 


tool in reducing demand, and the aceep tab i lahyomr prauce 


manipulation as a management al terna way en 
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TABLE 6-8 


Plow tBUTION Of. RESPONSES) TO! THE QUES TION WAVUP WHE 
CONSUMPTION OF WATER PER HOUSEHOLD WAS REDUCED BY 
METERING INITIALLY, DO YOU FEEL IT WOULD RETURN TO 
NORMAL AFTER THE METERS HAD BEEN INSTALLED A YEAR 


OR TWO?" 
Number Reveens 
Yes 78 u7.9 
No 56 34.4 
Undecided eS Heyes 
Ibs POU 


Generally speaking, water managers in Alberta are 
fyereda! of those examined in previous studies. Most water 
Managers feel that the best "rule of thumb" on which to base 
the price of water is to charge enough to cover system 
Maintenance and delivery costs and build up some capital for 
future expansions. Less than 7 percent of the respondents 
fTélt it desirable to charge enough to discourage people from 
using too much water (Table 6-9). 

inaview of the above, it 1s not surpriswmic! fae 
Pesponses to the question of why particular pricing schedules 
Bene used fell into two categories: (1) price was sét accord- 
Memtomapital costs, and (2) it was considered fo: be the 
fairest (Table 6-10). Only 26 percent of the respondents 
felt that their pricing schedule could be improved upon, 
among them a number of managers who had argued for the 


installation of meters and increased prices, but whose 


TABLE 6-9 


DISTRIBUTION OF RESPONSES TO THE QUESTION: "WHAT WOULD 
SOU OAY IS THE BEST 'RULE.OF THUMB'.ON WHICH TO BASE 
DHE RICE OF WATER?” 


Brerge enough to Number Percen. 


ever the costs of delivery 
and system maintenance only 7s 14 


Gover the costs of delivery 
and system maintenance, 
plus build up some capital 
for future expansion 97 sae hed 


cover the above, plus make a 
small profit 33 AO aL 


cover all of the above, as well 
as discourage people from 
using too much water 11 ome 


tbe he) LOG 20 


recommendations were rejected by town ee a as politically 
unpopular. 

Prices have been raised in only 9 percent of the 
communities for the express purpose of reducing consumption. 
However, 53 percent of the responding water Manegera Felt 
fiet af metering was already available, raising the price 
of water would be effective in reducing demand levels (Table 
mepyo As in the case of metering though 49 pércent of the 
respondents (81) felt that demand would return to normal, 

34 Berean: felt it would stay down, and 17 percent were 


undecided. Thus, it would seem that the value of both 


. . . : fee “hoa SANTI . 
pricing and metering is not recognized by the majority of 
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TABLE 6-10 
EXPLANATIONS FOR THE USE OF PARTICULAR PRICING 


SCHEDULES IN ALBERTA 


Reason for use Number Percent 
Bylaw, set by council 10  Repaee, 
ze Or community doesn't 

warrant meters & etek 
Penoidered to be fairest 193 28.8 
Peovides sufficient revenue 

moOlCOover: Costs ZL SG eet) 
To entice industry 2 aoe 


iomeontrol] the waste of 


water 70. ephlh 
90 10.07.50 
water managers. A reasonably large proportion do accept 


fiesce alternatives as effective, though, and a fairly large 
mimser are undecided. It is Sie ele that the latter group 
would be amenable to accepting these alternatives as valuable 
if they were presented with plausible information to that 
SEect. 

The reluctance of water Managers tO SUppOrT 
price increases does not appear to stem from either a fear 
of the consequences of increasing the price or a feeling 
that people can not afford to pay higher waterbills. 
Rather, 56 percent of the managers feel that their community, 


through increased water rates, would be able to pay for an 
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TABLE 6-11 


DISTRIBUTION OF RESPONSES TO THE QUESTO Ne aU eye, 
COMMUNITY ALREADY HAD METERING, HOW EFFECTIVE DO YOU 
FEEL RAISING THE PRICE OF THE WATER WOULD BE IN 
REDUCING DEMAND?" 


Number Percent 
Very Effective ES G2 
Perective 81 4ug.7 
Undecided ae 65 
Ineffective 38 (ES) 
2 


Very Ineffective 2 ee 


epended water supply system (Table 6-12), and it’ will be 
memembered ‘that 27 percent of the communities have recently 
Pteed their prices. Of course, it is much @asier to in- 
crease prices with the offer of a larger water supply system 
than it is to increase prices when the aim is to reduce 


consumption. 


TABLE 6-12 


Sot RI BUTTON OF RESPONSES ‘TO THE QUESTION: ."HOW WOULD You 
UUDGE THE ABILITY OF YOUR-COMMUNTT YOGA 
THROUGH HIGHER WATER RATES, FOR AN 
EXPANDED WATER SUPPLY SYSTEM?" 


Number Percent 
Very able ay) Lao 
Able 70 45.2 
Undecided 34 aloe 
Not very able 28 18... 
Not at all able ae Pee: 


? te Gare ie iter be 


song gaoresh! a Be, 


Overall, the water managers appear to have 
pooep ed the Tact that pricing is effective in reducing 
consumption. However, although the alternatives of pricing 
and metering may be perceived as effective, they are not 
necessarily considered acceptable alternatives to that of 
meeting demand increases through increased supply. When 
examined on the abstract nature of the increasing block rate 
eeredule, for example, most of the managers appeared to 
agree with the basic philosophy of charging more to high 
demand consumers. Nevertheless, although they tended to 
aeree with the philosophy of IBR, they tended to weqect the 
practical effects such pricing policies would have. 

Thus, the majority of managers agreed with the 
statement on the Likert table that people who use more than 


a minimum quantity of water to cover basic needs should pay 


mere, tor each unit above that minimum (Table 6-13). Similar- 


i then majority of respondents agreed that mosty»people 
feebd be quite willing to pay mere for extra units of water 
meetney had to (Table 6-14). ~ However, as is evident in 
Hable 6-15, managers who feel that people are able to pay 
have a tendency to feel that people would be willing to pay. 
Consequently, agreement with these two statements may have 
been based more on the managers' perception of their com- 
munities! ability to pay more for water than acceptance of 


the philosophy of IBR pricing (Table 6-15). 
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TABLE 6-13 


L149. 


DISTRIBUTION OF RESPONSES TO THE STATEMENT: 
"EVERYONE SHOULD BE ALLOWED A CERTAIN MINIMUM QUANTITY 
OF WATER TO COVER BASIC NEEDS AND PEOPLE WHO USE MORE 
THAN THAT SHOULD PAY MORE FOR EACH UNIT OF WATER ABOVE 


THAT MINIMUM" 


Strongly agree 
Agree 

Neutral 
Disagree 


Strongly disagree 


PEST RIBUTION* OF RESPONSES 


Number 


34 


81 


26 


163 


TABLE 6-14 


Percent 


ZU 


(ce) 


noe 


F630 


100.0 


TOS THES TAT EME he 


BP eolerEOPhLeE WOULD BE QUITE WILLING TO PAY MORE 
POLMECrRATUNTTS OF WATER [F* THEY TAD eT OF 


eS 


Strongly agree 
Agree 

Neutral 
Disagree 


Strongly disagree 


Number 


Percent 


TABLE 6-15 


CROSS TABULATION OF MANAGERS! PERCEPTIONS OF 
PEOPLE'S WILLINGNESS TO PAY BY PERCEPTIONS 
Geel oir ABI RITY Toy pay 


rn 


People are willing People are able to pay more 
to pay more able 20 @"undécided’iunabiles 
Agree 60 LS if 
Neutral Z 7 2 
Disagree 13 14 aes 


Chiwequanes significant at a0L 


I a 


The above tendency to equate increased rates with 
ability to pay may explain the reluctance to agree with the 
statements pertaining to the practical application of IBR 
pricing, and the implications of that schedule. On the 
three statements which suggested that people should have to 
pay more for water used to either irrigate their lawns, wash 
their cars, or fill their swimming pools, the tendency to 
Peeapree was quite significant (Table 6-16). It might be 
deduced from the above that not only would the implementa- 
jion of IBR schedules likely be resisted, but so would such 
approaches to conservation as summer differential rates and 
demand metering. 

fee evident that much of the restetance To ine 
use of conservation schedules stems from the basic attitude 


that it is not right to restrict the demand for water. This 


polarization of attitudes has divided the respondents into 
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TABLE 6-16 


PERCEPTION OF THE IMPLICATIONS OF CONSERVATION 
PRICING SCHEDULES 


People should pay more 5 Percentage Distribution 

Pop water used to: Strongly SS ere 
_Agree Agree Neutral Disagree Disagree 

Irrigate their lawns see ep 19.5 ake 8 oe 

Wash their car(s) 0.6 8.5 Z5o8 61.7 Ue 


Fill their swimming 
pool 9.5 Shem! 202 oft eleod 


two groups, and between group differences occur on three of 
the above five statements. Those three statements were, (1) 
everyone should pay more per unit beyond a certain minimum 
quantity of water (Table 6-17); (2) people should have to 
pay more for water which they use to wash their cars (Table 
6-18); and (3) people should have to pay more for water 
Defeneihne, use to fill théir swimming pools (Table 6-19). 
Notable here is the fact that a between group difference 
Gees not occur on the statement that people should pay more 
for water used to irrigate their lawns. Water for fawn 
irrigation is evidently seen as an essential good by both 


groups. 


Rationing 
Although rationing is bound to be effective to 


AP EN: ie) omlake. 
Some extent, it is only rated as such by 53 percent, Gr the 
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TABLE 6-17 


PERCEPTION BY ALBERTA WATER MANAGERS OF WHETHER 
OR NOT IT IS RIGHT TO RESTRICT THE CONSUMPTION OF 
RESIDENTIAL WATER BY THETR PERCEPTION OF WHETHER OR NOT 
PEOPLE WHO USE MORE THAN A BASIC MINIMUM QUANTITY 
OF WATER SHOULD PAY MORE 


Picht to restrict People should pay more 
consumption? APSE Neutral Disagree 
Agree Se, 7 9 
Neutral 22 diy: 0 
Disagree 38 6 a 


Chi-square significant at .05 


TABLE 6-18 


Mere EPiiON BY ALBERTA WATER MANAGERS OF WHETHER OR NOT IT 
Paertoat TO RESTRICT CONSUMPTION BY WHETHER OR NOT PEOPLE 
eHOUI) PAY MORE FOR WATER USED TO WASH THEIR CAR(S). 


Right to restrict _. People should opay mee. 
consumption? Agree... -Neutnad Disagree 
Agree aL 14 22 
Neutral ies, EQ ad 
Disagree 13 3 34 


Shae squere Significant at .0» 
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TABLE 6-19 


PERCEPTION BY ALBERTA WATER MANAGERS OF WHETHER OR 
NOT IT 1S RIGHT TO RESTRICT CONSUMPTION BY WHETHER OR 
NOT PEOPLE SHOULD PAY MORE FOR WATER USED TO FILL THEIR 

SWIMMING POOLS. 


Rient to restrict | People should pay more 
consumption? Agree Neutral __—_—sdDisagree 
nerves ca 14 22 
Neutral ; igs: 10 ata 
Disagree i ) 34 


Chi-square significant at .05 


Peepondents (Tabie 6-20). This discrepancy may’ be due to a 
lack of understanding of what rationing implies, or possibly 
an unwillingness to accept its utility due to problems of 


cognitive dissonance. 


TABLE 6-20 


Pieter lLON OF RESPONSES TO (THE QUEST LON: 
SHOWS EPEFECTIVE WOULD YOU CONSIDER RATIONENG [0 
BECAS “A MEANS OF FREDUCING CONSUMPTION: ® 


Number FPereent 
Very effective 1.2 7.9 
Effective ES ower! 
Neutral 36 21.8 
Ineffective 35 eae 
Very ineffective £26: 3.6 
Epo 100.0 
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The perception of rationing as an acceptable means 
of reducing consumption is dependent upon whether it is to 
be implemented for a short or long term. Over 56 percent .of 
the managers feel rationing would be acceptable over a short 
period of time, but only 8 percent for long periods of time 
Srabie’ G-21).. ‘Thus, many watér managers are reluctant to 
mipiement rationing at all, and are particularly reluctant 


to use it for anything more than short term crises. 


TABLE 6-21 


PERCEPTION OF *RATIONING AS AN ACCEPTABLE MEANS’ OF 
REDUCING CONSUMPTION 


Le it AcCep vale 


Duration of % % % % 
implementation ee es Maybe Yes No Undecided 
Short Term 56.4 26.4 L259 Soe 
Long Term Bie Ome G8au0 4,4 


The. above perceptions of rationing are coreobor- 
ated by the responses to several related statements in the 
Likert tables. These statements were intended to test for 
perceptions and attitudes which had implications for the 
willingness to ration. Two statements were directed at 
determining how the managers perceived the efficiency with 


ee, was used in and around the home. An additzonel 


three statements were concerned with just how much water the 


managers felt people should be supplied with, relative to 
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maeir demands. 


Generally, the results of the first two statements 
suggest that the water managers do not consider that people 
ertner “waste water or overuse it-(Table 6-292). Although 
Piese results indicate an’unwillingness to ration, & size- 
able proportion of the managers (though by no means a 
majority) disagreed that people should be provided with all 
mroewater they demanded, except in the case of water for 
Perper igation (Table 6-23). Thus, there appears to be a 
@etinite and consistent reluctance to exact savings from 
water used for lawns. It is possible that the above percep- 
tions and attitudes might be changed if data were made 
available suggesting just how much overwatering is done, and 
how much such peak use is costing in Alberta. The fact that 


the peak demands exist is discussed in the preceding chapter. 


TABLE 6-22 


PERCEPTION OF EFFICIENCY WITH WHICH RESIDENTIAL 
| CONSUMERS USE WATER 


a a 


Percentage Distribution 


Statements from Strongly . Strongly 
Likert table Agree Agree Neutral Disagree Disagree 


Generally it might be 
Said that most people : - 
do not waste water Lea Dove 4.8 2204. eve! 


It is unlikely that 
most people overuse 
water in and around 


their homes. lies 57.9 9.8 oe bes 
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TABLE 6-28 


MANAGERS! PERCEPTIONS OF HOW MUCH WATER PE ae 
SHOULD BE. SUPPLIED WITH 


Percentage Distribution 
Statements from Strongly cress 
Likert table eoerse, Agree Neutral Disagree Disagree 
It is best to supply all 
the water demanded by 
people, irrespective of 
the difficulties of pro- 
pean 3t. Vises) 29.4 St 46.6 ae 


People have a right to 
all the water they 
want. 3.0 BWA esS: Zee 40.9 Sy 


Even if they are willing 

to pay more, people should 

only be allowed to use 

a certain amount of 

water to irrigate their 

lawns. Hire: 25.0 LESOCs' 48.8 4.9 


The consistency of perceptions and attitudes is 
again evident in that significant between group differences 
Sceur in the responses to all of the statements in Table 6- 
Peembetweem those who agree that it is right to restrict 
consumption, and those who do not (Tables 6-24, 6-25, 6-26). 
The perception of rationing as acceptable over a short 
time also fits this dichotomy, with those who agree that 
restricting demand is acceptable tending to agree that 


rationing is also acceptable (Table 6-27). 
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TABLE 6=24 


PERCEPTION BY ALBERTA WATER MANAGERS OF WHETHER TT 
IS RIGHT TO RESTRICT CONSUMPTION BY WHETHER OR NOT 
peetos BEoY TO SUPPLY ALL THE WATER DEMANDED BY PEOPLE: 


a 


igs pee teint t6 Best sto*supply all water demanded 
restrict consumption? Agree Neutral Disagree _ 
Agree eee es! ) 46 
Neutra | yy pak L 
Disagree 3k 4 PAA 


Chi-square significant at .05 


TABLE 6-25 


PERCEPTION BY ALBERTA’ WATER MANAGERS OF WHETHER IT 
Pee rGHt TO RESTRICT CONSUMPTION, BY WHETHER GR WNOe 
PeOrhe HAVE A RIGHT TO ALL ,-THE WATER THEY WANT 


Peete right to People have. a right (Oo werenes 
restrict consumption? Agree Neutral Disagree 
Agree LS yy 4g 
Neutral 10 u eS 
Disagree 39 6 via! 


Cha-square significant at .0s 
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TABLE 6-26 


PERCEPTION OF WHETHER IT IS RIGHT TO RESTRICT 
CONSUMPTION BY WHETHER OR NOT PEOPLE SHOULD ONLY BE 
ALLOWED SO MUCH WATER FOR LAWN IRRIGATION 


Is ee ei ent to Only allowed so much water 
restrict consumption? Agree Neutral fe Disagree 
Agree 21 aM 30 
Neutral ii 16 eal 
Disagree | 5 5 46 


Chi-square significant at .05 


TABLE b= 2 / 


PrecceEr ION OF WHETHER IT IS: RIGHT TO RESTRICT 
CONSUMPTION BY WHETHER OR NOT SHORT TERM RATIONING IS 
AN ACCEPTABLE MEANS OF REDUCING CONSUMPTION 


Poeit right to Is rationing acceptable? 
MecurPect Consumption? NEVES Neutral Disagree 
Agree | “6 12 7 
Neutral 16 1:5 yy 
Disagree ra | 16 alah 


Chi-square acceptable at .05 


The perception of rationing as acceptable is 


further affected by whether or not the community is per- 
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ceived as able to pay for an expanded water supply system. 

A greater proportion of the respondents who agreed that it 
fore, pest to.supply all the water demanded by people also 
felt that their community was able to pay for expansions 
Peele 6-28). Although this difference ocaurred on only one 
eeeene vstatements pertinent to rationing,, the tendency is 


Peceople 1f not conclusive. 


TABLE 6-28 


Penne TION OF WHETHER IT LS BEST TO SUPPLY ALL 
ie watiR,: DEMANDED BY PERCEPTION. OF COMMUNTTY!S 
Eu Tye OmPAYe FOR ANVEXPANDED= SYSTEM 


a a 


ADA Lit Olay 


Supply all water? _ Able ‘Undecided Unable _ 
Agree 34 dis 3 
Neutral 8 ) | 8 
Disagree yy 15 oe 


Chi-square significant at .05 


In summation, the argument appears to be quite 
strong that perceptions of management alternatives are 
strongly dependent upon very basic attitudes. The most 
Bieniricant example from this analysis’ is the pervasive 
feeidtence. of the attitude that it is not right to attempt to 


restrict a person's consumption of water. 
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160. 
Pee ne PUBLIC EXPECTS 

As was discussed in both Chapters 2 and oy ere 
perceptions and attitudes of the water manager might be 
changed or overidden by what he feels (or knows) the public 
eees trom him. In the Likert tables, two statements were 
directed towards discovering how the water manager perceived 
what the public expected in terms of Supply, two statements 
Miewnet the public expected to pay for water, and one 
statement was directed to gaining an indication of whether 
Seenot the Manager felt any pressure from the public-to use 
water efficiently. 

Eighty-seven percent of the respondents were in 
agreement with each other that the public expected unlimited 
Supplies of water, and 75 percent felt the public expected 
fenough to keep their lawns green in summer (Table 6-29). 

The discrepancy between the two figures is inexplicable, 


Bepmene trend 1s similar. 


TABLE 6-29 
PANSeCERS' PERCEPTIGNS OF WHAT THE PUBLIC 
EMPECTS IN TERMS OF WATER SUPPLY 


Percentage Distribution 


Statements from Strongly Strongly 
Likert table Aevee Agree Neutral Disagree Disagree 
The public 

expects unlimited 

supplies of water eee Se 6.8 6.2 ss 


People should be 

able to expect 

enough water to 

keep their lawns 

green in summer. Ore FO ao feet 10.4 0.4 
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In terms of what the managers felt people were 
willing to pay, 65 percent indicated that people expect to 
receive water at a nominal price. However, 60 percent also 
feit that people would be willing to pay higher prices to 
Eemiamuc receiving unlimited supplies of water (Table 6-30). 
Thus, the majority of managers do not seem to be able to 
Momeceive Of people using’ less water, even if they have to 
pay more to obtain it. Moreover, these perceptions are 
apparently reflected in their pricing and supply policies, 


as documented in the fifth chapter. 


TABLE 6-30 


MANAGERS!’ PERCEPTIONS OF WHAT THE PUBLIC 
EXPECTS: TO: PAY PO WADE 


Percentage Distribution 


Statements from Strongly Strongly 
Likert table Agree Agree Neutral Disagree Disagree 
The public 


eypects to 

receive water at 

only a nominal 

price. BEEZ Sikes B16 24.1 1S. 


People are 

Waiting to pay 

higher prices to 

continue receiving 

unlimited supplies 

of water. cil Sed athe f 2 Gard - 


Responses to the question of whether op gi0L 


4 = open 
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tion of water were fairly evenly distributed in the middle 
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ranges, with a slightly larger proportion feeling they were 
expected to encourage conservation (Table 6-31). Based upon 
the previously noted Peveeptions yea tei tudes) sand policies 
though, it might be concluded that these feelings carry very 


frcthe commitment. 


Teo LE eae 


PES TeEBUTLON OF RESPONSES \R@elHE STAREMENE: 
Pipe PUBLIC EXPECTS THE WATER DEPARTMENT 
TO ENCOURAGE THE CONSERVATION OF WATER" 


— 


Number Percent 
Srrongly Agree 4 2a 
Agree 64 ESS. 
Neutral 4g Set 
Disagree 46 | PES 
strongly disagree ae = 

LB Shs: 100.0 
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SUMMARY 

The perceptions, attitudes, and behaviour (both 
explicit and implicit) which have been documented to this 
point for Alberta water managers are ty picads igt Senosetor 
ee orth American counterparts. The majority of the 
managers surveyed are committed to providing unlimited 
Supplies of water, and they give high priority to achieving 
Pieatecoal. Similarly, many of the managers are totally 


Opposed to any attempts to pestriet consumption, and do not 
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Seve.der it right to do so. Thus, as a general rule, water 
managers in Alberta tend to fit: the stereotype put forth 
previously. They consider that water is essential, «and, thet 
people need all the water they demand. Consequently, sug- 
gested policies which go against these perceptions and 
attitudes are rejected as either undesirable, ineffective, 
or unnecessary. Finally, increased prices alone do not seem 
Eoralty Objectionable. The attitudes of the managers appear 
Mompe that consumers are willing and able to pay more for 
Pepended treatment and distribution systems; but, they are 
Mevatiling to, and should not have to, pay more for the water 
pese lt. 

The need for factual information on management 
alternatives 1s also evident in this chapter. Perception of 
Management alternatives appears to be based to a consider- 
able extent upon basic attitudes, rather than upon factual 
evidence. A large number of the water managers are also 
Memeeal or undecided on many of the issues, and a relevant 
information program might provide some basis for rational 
Beersions or, at least, consideration of the alternatives. 
Moreover, the magnitude of the attitudes, which was measured 
by how strongly the respondent agreed or disagreed with a 
particular statement or issue, was not usually extreme. 

This also indicates some potential for attitude change. 

The central theme in this chapter has been that of 
the consistency of perceptions and attitudes, and how they 
probably affect behaviour. In the following chapter, the 


problem will be to document whether or not perceptions and 


“ie / 7 f i 


q a - ant “eae 
4 ie _ 


y : Pe ae 
a on)? “an eateetincieg ter 


aS ars ag tel {4 
take pie a 


-+ owt sem Chvorts “hate 
‘ 7 


Swadl +e) teana | 

‘> 4, ‘pte sdeks a} a 3 
ote ev itemwtie sini 

1% tiead og x: 

odmin agisi R 

ur @ft behbiosiies 7g 

‘ikem Seagrayi 

Poel vi (ae 

ftuts pat az . 


itudes Mave atfeeted decisions on residential water 


py Or At the Percepiiens., attitudes, and behaviour stem 


CHAPTER 7 
po Pe LONCE. PERCEPTIONS: foe WIAD ELD, 


BEHAVIOUR 


INTRODUCTION 

in -Chaptea>© ithe, physical inventory portion ofethe 
Pesecarch Was documented, and in Chapter 6, the behavioural 
portion of the research was presented. Following, in terms 
Brerne Objectives listed in Chapter 4, is the review of the 
role that perceptions and attitudes play in the choice of 
and use of management alternatives. In addition, an attempt 
is made to determine the factors which underly the percep- 
tions and attitudes of water managers in Alberta. 

It may be recalled from the discussion in,.Chapter 
2ethat perceptions and attitudes essentially stem from past 
experience and knowledge. Behaviour, in turn, is dependent 
upon perceptions and attitudes. Subsequently, the approach 
taken in the following analysis is to note how past experience 
with metering, different pricing schedules, shortages, and 
rationing have affected the perceptions and attitudes of 
water managers, and how these perceptions and attitudes have 


affected behaviour as it relates to the use of management 


alternatives. 
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METERING 

Experience with the use of meters resulted in 
different attitudes towards the need for and utility of 
water conservation, rationing, and pricing policies. The 
data analysis, however, did not reveal any relationship 
between experience with meters and the manner in which 
metering itself is perceived. 

Significant differences in responses occurred 
Pevec the two groups who do and do not meter on one of the 
two Likert statements related to attitudes toward the effic- 
dent use of water in general, and on one of the two statements 
concerned with the effectiveness of conservation measures. 
Those managers with meters had a greater tendency to agree 
With the idea that there is no need to conserve water in 
Alberta than did those managers who do not meter (Table 7- 
1). The former group also had a greater tendency to reject 
Meewuei lity of using water efficiently, to the extent that 
they disagreed that reduced consumption would reduce the 


CGsts of supply (Table 7-2). 


TABLE 7-1 


EXPERIENCE OF RESIDENTIAL WATER MANAGERS WITH METERING 

PreTHEIR RESPONSES TO THE STATEMENT: “THERE IS NO NEED 

TO CONSERVE WATER, AT LEAST IN ALBERTA BECAUSE THERE Is 
PLENTY OF WATER FOR EVERYBODY" 


Us 


Residential No Need to Conserve Water 
Metéring Agree Neutral Disagree 
Used 39 23 Wy 
Not Used 14 y 38 


Chi-square significant at .01 
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TABLE 7-2 


EXPERIENCE OF RESIDENTIAL WATER MANAGERS WITH METERING 
BY THEIR RESPONSES TO THE STATEMENT: "IF YOU COULD 
REDUCE THE CONSUMPTION OF WATER PER HOUSEHOLD, YOU 

COULD REDUCE THE COSTS OF SUPPLYING THE WATER" 


Residential _ Se RECUCS 1 COSES™ Or Sito? 
Metering _Agree Neutral Disagree 
Used H2 g 48 

Not Used 37 5 af 


Chi-square significant at .01 


The; above :tendencies are consistent with what the 
managers believe the public expects from them in terms of 
conservation. While many managers do feel they are expected 
to conserve water, those who use meters had a significant 
tendency to disagree that the public expected this from them 


(Table 7-3). 


TABLE 7=3 


EXPERIENCE OF RESIDENTIAL WATER MANAGERS WITH METERING 
Pre taeiR RESPONSES TO THE STATEMENT: “THE PUBLEC 
EXPECTS THE WATER DEPARTMENT TO ENCOURAGE THE 
CONSERVATION OF WATER" 


Deer Wee oo Se ee eee ee 


Residential Expected to conserve water 
Metering Agree  _Neutral Disagree 
Used aie) 37 28 
Not .Used oll a a3 
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The two Likert statements concerned with whether 
or not people waste or overuse water were intended to gain 
eeindreation of how'willing managers are to rathone. The 
managers of metered community systems tended to agree that 
people do not waste water (and thereby, would be less 
willing to ration) while managers of communities with un- 
metered systems disagreed to a significant degree (Tables 7- 


Peed 75). 


TABLE 7-4 


EXPERIENCE OF RESIDENTIAL WATER MANAGERS WITH 
een NCR ye LRORESPONSES 20) THE STATEMENT: 
PoENERALLY,.LiT* MIGHT BE, SAID THAT (MOST PEOPLE DO 
NOT WASTE WATER" 


Residential People, donot wasite-waver ess 
fevering. Agree Neutral Disagree 
Used 20 a 20 
Not Used 30 1 24 


Chi-square significant at .05 


TABLE 7-9 


EXPERIENCE OF RESIDENTIAL WATER MANAGERS WITH 
METERING BY THELR RESPONSES TO THE STATEMENT: 
"TT IS UNLIKELY THAT MOST PEOPLE OVERUSE WATER IN AND 
AROUND THEIR HOMES" 


Residential Unlikely that people overuse water 
Metering Agree Neutral Disagree 
Used 70 6 25 
Not Used Pa | 8 uy 


Chi-square signficant at .09 
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The propensity of Managers in metered communities 
to underrate the value of management alternatives extends to 


the perception of different pricing policies. The managers 
of metered systems had a significantly greater tendency to 
disagree on two of the three Likert statements related to 
Peactical approaches to pricing = that people should pay 


more ror water used in their swimming pools (Table’7=-6) and 


Pore tawn Water CTable 7-7). 


TABLE ten 6 
EXPERIENCE OF RESIDENTIAL WATER MANAGERS WITH METERING 


Peeve keReoPONSES TO THE STATEMENT:. "PEOPLE SHOULD 
fae FOR WATER USED TO FILL THEIR SWIMMING POORS" 


— 


———$ 


Residential People should. pay more 4 
Metering Agree Neutral Disagwee. 
Used 23] 20 oa 
Not Used 31 LR Oy ae 


Chi-square significant at .001 


TABLE 7-7 


EXPERIENCE OF RESIDENTIAL WATER MANAGERS WITH METERING © 
BY THEIR RESPONSES TO THE STATEMENT: "PEOPLE SHOULD PAY 
MORE FOR WATER WHICH THEY USE TO IRRIGATE THEIR LAWNS" 


—$—$$ 
—_—— ee 


Residential People should pay more _ 


Metering Agree Neutral Disagree 
Used ia we 62 
Not Used 20 6 29 


Chi-square significant at .01 
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The group of managers using meters also perceived 
Bue effectiveness of pricing as a means of reducing consump- 
tion in a manner consistent with the above responses. 
Although the majority of water managers do consider pricing 
to be effective, the managers of metered community systems 
eeag@ea greater tendency to respond that raising the price of 
water would be ineffective in reducing consumption, even 


Sietaalliy (Table. 7-8). 


TABLE 7-8 


EXPERIENCE OF RESIDENTIAL WATER MANAGERS WITH METERING 
Poe MANNER IN WHICH’ THE EPFPECT -OF -PRICH+4INCREASES 
Ole EDUCING, DEMAND IS PERCEIVED. 


Residential Wiseitectiveness Ol anereasanee eee 
Metering migpec@u Ve Undeciced Inet i sce 
Used Sil dias oe 

Not Used 40 7 8 


Chi-square significant at .06 
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Sede DULE TYPE 

Experience with different types of pricing schedules 
results in some significant between group differences in 
perceptions and attitudes related to different pricing 
Policies and their effectiveness. Between-group differences 
cad in the responses to one of the two abstract Likert 


etertements related to how water should be priced, and on 


eens three. statements related to the practicalities 


Pesconservetion pricing policies: The relévant abstract 
peer ement concerned the proposal that people should only be 
allowed a certain minimum amount of water, and should have 
to pay extra for each unit used above that minimum. Water 
managers working with DBR schedules responded in a manner 
reflecting the philosophy of DBR, and tended to disagree 


that price per unit should increase if higher volumes of 


Meer are used (Table 7-9). 


TABLE 7-9 


BATERIENCE OF WATER MANAGERS WITH DIFFERENT PRICING 
Se puinES BY THEIR RESPONSES. TO THE STATEMENT: 
NEVERYONE SHOULD BE ALLOWED A CERTAIN STANDARD 

PeaierUM QUANTITY OF WATER TO COVER BASTC NEEDS AND 

ieee WHO USE MORE THAN THAT SHOULD PAY MORE £OK EACH 
Und OD WATER ABOVE THAT 1UNTMtin 


schedule People should pay more 


Type “Agree ——s Neutral Disagree __ 
Flat rate uy Jet ii 
DBR 22 9 8 
Conservation 42 | yy 3 


Cha-square significant at’ .05 


Respondents working with flat rate schedules 
tended to assign more significance to price as an effective 
means of reducing consumption than did water managens work- 


ing with pricing schedules. Managers in towns which utilize 


flat rate schedules agree, for the most part, that price 


Mee would be effective in reducing consumption both 


eee whe Initial incréase (Table 7-10), and? ine keepire 


consumption down in the long run (Table TAG 


TABLE? 710 


EXPERIENCE OF WATER MANAGERS WITH DIFFERENT PRICING 
SeHEDULES BY THEIR PERCEPTION OF THE EFFECTIVENESS 
OF PRICE INCREASES IN REDUCING DEMAND 


ES a ee ee 
Schedule Price Incereases 


Foc hate 42 10 8 
DBR 22 6 St 
Conservation 23 i) 19 


Chi-square significant at .05 


TABLE 7-11 


PE PER PeNCE.OF WATER.MANAGERS WITH: DIFFERENT PRICING 
PCs beos bY Ine PERCEIVE D@EPPEGL SOE 
PeeClEo EN KEEPING CONSUMPTION LEVELS DOWN I IN 
THE LONG RUN 


Schedule 5 __ Would consumption stay down? 
Type TOENS Undecided No! 
Flat Rate 26 14 23 
DBR 1, a oe 

ol 


Conservation ot 7 


Chi-square significant at .09 
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Managers with flat rate schedules also accept that 


Meperine- is effective’ in the long run) peduetion OF consump- 
mon, “DBR users mainly felt it would return! to normal, but 
they were relatively divided on the issue compared to users 
of conservation schedules, 65 percent of whom felt consumption 


would return to normal after metering had been used for a 


year or two (Table 7-12). 


TABLE 7-12 


EXPERIENCE OF WATER MANAGERS WITH DIFFERENT PRICING 
pee ee meo. .Dt THE PERCEIVED EFPECT "Or MET ERiNe 
IN KEEPING CONSUMPTION LEVELS DOWN IN THE LONG RUN 


Schedule Would consumption stay down? 
Type Yes Undecided None. 
Flat Rate Pa 16 ERS 
DBR 18 3 ime 
Conservation 32 7 10 


Chi-square significant at .01 


PAST SHORTAGES AND RATIONING 

it -appears* that -expervrence with past water” short - 
ages has had little impact upon the perceptions and attitudes 
of water managers. Those managers who have experienced 
shortages do, however, have a much greater tendency to 
reject the argument that people do not waste water (Table 7- 
moe or similarly, that people do not overuse water (Table 


7-14). 
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TABLE, 7-13 


EXPERIENCE OF WATER MANAGERS WITH DIFFERENT PRICING 
SCHEDULES BY THEIR RESPONSES TO THE STATEMENT: "THE 
PUBLIC EXPECTS THE WATER DEPARTMENT TO ENCOURAGE 
THE CONSERVATION OF WATER" 


ee. 


Schedule Expected to conserve water? 
Type Agree | Neutral Disagree _ 
Flat Rate 34 #2 LS 

DBR 14 g VS 
Conservation LT 21. aba 


Chi-square significant at .05 


TABLE 7-14 


Meee teNCh OF WATER MANAGERS WITH THE OCCURKENCE OF 
Rete oeOKITAGEL SO BY THEIR hEorONSE os JfO ine 
mieten: 'CENERALLY, Ll MEGHT BE SATD "THAT 
MOST. PEOPLE DO -NOT WASTE WATER® 


People do not waste water 


Shortages Agree Neutral Disagree 
Occurred 34 3 29 
Did not occur 70 5 23 


Chi-square significant at .095 


EY 


Managers who have experienced shortages also have 
a greater tendency to feel that reduced consumption will 


yield benefits in the form of reduced water supply costs 


Weabie 7-15). 


TABLE 7-15 


EXPERIENCE OF WATER MANAGERS WITH THE OCCURRENCE OF WATER 
SHORTAGES BY THEIR RESPONSES TO THE STATEMENT: wins 
YOU COULD REDUCE THE CONSUMPTION OF WATER PER 
HOUSEHOLDS, YOU COULD REDUCE THE COSTS OF SUPPLYING 
THE WATER" 


a ee 


Reduce costs of supply 


Shortages Agree ~ Neutral Disagree _ 
Occurred 35 ik 30 
Didenot occur 7 14 35 


Chi-square significant at .05 


Past shortages do not appear to have had any 
influence upon the behaviour of water managers. Shortages 
fave not spurred water managers to undertake price increases, 
pricing schedule changes, metering, leak detection programs, 
or any other programs or policies which might lead to the 
more efficient use of water. 

Water managers who have experienced the need to 
Pation exhibit more pronounced differences in their percep- 
tions, attitudes, and behaviour compared to those who have 
experienced shortages but have not had to ration. As noted 
in Chapter 6, few managers see rationing as an acceptable 
hone run alternative to, control consumption levels and 
demand patterns. However, experience with rationing does 
result in a favourable impression of rationing as a short- 
term alternative (Table 7-16). Whether these favourable 


perceptions stem from successful experiences with rationing 


17b. 


or with the manager having used it, upon cognitive dis- 
Ssonance, experience does appear to enhance its perceived 
attractiveness as a management alternative. This enhance- 
ment has occurred to the extent that managers, when grouped 
by river basin, show significant between group differences 
in the per-ception of rationing as acceptable in the long 
run (Table 7-17). The tendency to see rationing as accept- 
able is particularly evident in the South Saskatchewan 
basin, where both the need for rationing and the amount of 
use are greatest due to the high peak to average demand 


ratios and high demand levels overall. 


TABLE 7-16 


EXPERIENCE OF WATER MANAGERS WITH RATIONING BY THEIR 
PEeGEer tr ON OF LTS ACCEPTABLEITY POR SHORT 
PERIODS OF USE 


Is rationing scceptapie: 


Rationing “Yes Undecided No 
Used 3:0 3 10 
Not Used 55 As 33 


Chi-square significant at .05 


Consistent with the tendency of managers experi- 
enced with rationing to view it favourably is the greaten 
tendency of that group to agree that people waste water 


(Table 7-18) and overuse it (Table Neate) 
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TABLE “EL = 17 


LOCATION OF WATER MANAGERS ACCORDING TO RIVER 
BASINS BY THEIR PERCEPTION OF RATIONING AS 
ACCEPTABLE FOR LONG PERIODS OF USE 


is. pationing acceprable: 


River Basin Tr es No 
south Saskatchewan is yaa 
Red Deer 8 22 
North Saskatchewan 20 aa 
Peace/Athabasca : 2 AS 


Chi-square significant at .05 


TAB iss.) 8 


EXPERIENCE OF WATER MANAGERS WITH RATIONING BY THEIR 
Pee Nobe 60 LHE STATEMENT :, “GENERALE er 
MIGHT BE SAID THAT. MOST PEOPLE DO°NOT WASTE WATER® 


People do, not. waste waker 


Rationing Agree Neutral Disagree 
Used Zo 2 24 
Not Used 81 6 28 


Chi-square significant at .01 


In Chapter 6, it was noted that the majority of 
managers accepted pricing as effective in reducing consump- 


tion initially, but only 34 percent felt it to be effective 


TABLE °7=19 


EXPERIENCE OF WATER MANAGERS WITH RATIONING BY THEIR 
RESPONSES TO THE STATEMENT: "IT IS UNLIKELY THAT MOST 
PEOPLE OVERUSE WATER IN AND AROUND THETR HOMES" 


People do not overuse water 


Rationing _Agree Neutral Disagree 
Used 2 3 25 
Not Used 79 abs 22 


Chi-square significant at .05 


in the long run. Of the small group which perceived pricing 
@arerrective in the long run, a significantly large propor- 
tion had experienced rationing (Table 7-20). Thus, there 
appears to be a general acceptance of the value of manage- 
ment alternatives on the part of those managers who have 
experienced rationing. However, these perceptions and 
attitudes are not extrapolated to the complete range of 
water Lean problems. Problems with rationing do not 
induce greater awareness of the desirability of controlling 
demand patterns per se, or affect attitudes toward how water 
Should be priced. 

Experience with rationing also appears to have 
had an impact upon the behaviour of water managers. A 
significantly greater proportion of the water supply system 
expansions in Alberta have been undertaken or are being planned 


Meeotiinities which have had to ration, (lables /-21 and 
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TABLE 7-20 


EXPERIENCE OF WATER MANAGERS WITH RATIONING BY THEIR 
PERCEIVED EFFECT OF' PRICE IN KEEPING CONSUMPTION DOWN 
IN THE LONG RUN 


Sserrennninomammneeeemenere re 


Would consumption stay down? 


Rationing Yes Undecided lou 
Used 25 4 he 
Not Used 32 24. 60 


Chi-square significant at .01 


7-22). Although a large number of municipalities have 
initiated expansions without undergoing either shortages or 
rationing, it is suggested by the data presented in Table 7- 
21 that many expansions result from the need to ration, and 
therefore are likely to be decided upon in a crisis situation. 
Consequently, the use of management alternatives to put off 
Spancions into the future is either too late, or does not 


receive consideration. 


TABLE 7-21 


THE USE OF RATIONING IN MUNICIPALITIES BY WHETHER OR NOT 
EXPANSIONS HAVE BEEN UNDERTAKEN. 


ee 


Expansions x 
Rationing Undertaken Not Undertaken _ 
Used 35 14 


Not Used US 72 


Chi-square significant at SURE 
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TABLE 7-22 


THE USE OF RATIONING IN MUNICIPALITIES BY WHETHER OR NOT 
THERE ARE PLANS FOR FUTURE EXPANSIONS. 


ee 


Rationing Planned Not Planned 
Used 28 18 
Not Used 35 82 


Chi-square significant at .001 


Whe need. ration as also associated wi taetne 
hiring of engineering consultants (Table 7-23) and the com- 
pletion of demand projections (Table 7-24). These relation- 
ships follow axiomatically from the greater tendency to 
undertake expansions since most municipalities must hire 
outside expertise for such projects, for the size of the 
municipality usually does not warrant the maintenance of an 


engineering staff. 


TABLE 7=23 


THE USE OF RATIONING IN MUNICIPALITIES BY THEIR 
USE OF ENGINEERING CONSULTANTS 


nn ns 


Consultants _ 
Rationing Used Not Used 
Used 34 dee 
Not Used 54 60 


Chi-square significant at 201 
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TABLE 7-24 


THE USE OF RATIONING IN MUNICIPALITIES BY WHETHER 
OR NOT DEMAND PROJECTIONS HAVE BEEN COMPLETED 


a 


Demand Projections 


Rationing __ Completed. _ Not Completed 
Used 2 26 
Not Used 24 Se 


Chi-square significant at .01 


PAST EXPANSIONS 

Even with the use of management alternatives, 
capacity expansions are often necessary in a growing com- 
Munity. Consequently, it would be fallacious to suggest 
that perceptions and attitudes could generally have an 
impact upon whether or not expansions have taken place, 
unless a detailed analysis of each decision to expand is 
undertaken. However, it is of interest to note the associa- 
tions between perceptions and attitudes and experience wit 
expansions. Some of the perceptions and attitudes may well 
stem from the experience of expanding, and some may have 
contributed to the decision to expand, particularly the 
basic attitude that it is not right to restrict consumption. 
[Meeehe date analysis, it was found that the group of water 
managers experienced in expansions differed Significantly 
from the group which had not had expansions in the following 
es on the two Likert statements related to attitudes 


Mee eonservation (Table 7-25), and on one of the two 


~ 9 ies aves wee ot be 


is re 2 


182, 
Wirert Statements related to the effectiveness of conserva- 


tion measures (Table 7-26). In both cases, the managers who 


have undertaken expansions reject the theoretical value of 
conserving water and the possibility that savings might be 


associated with attempts to alter the demand for water. 


TABLE 7-25 


EXPERIENCE OF WATER MANAGERS WITH PAST EXPANSIONS BY 
fee eh eOrONSES TO THE STATEMENT: “USING AS LITTLE WATER 
AS POSSIBLE IS A WORTHWHILE GOAL FOR ANY WATER 
Dir skein ie! 


Using little water worthwhile 


Expansions Nee Neutral Disagree 
Undertaken Ley 16 U6 
Not Undertaken 31 Zoek 33 


Chi-square significant at .05 


TABLE 7-26 


EXPERIENCE OF WATER MANAGERS WITH PAST EXPANSIONS BY 
fPeBIRe RESPONSES TO THE STATEMENT: “TF YOU COULD REDUCE 
THE CONSUMPTION OF WATER, YOU COULD REDUCE SEWAGE 
TREATMENT COSTS SIGNIFICANTLY" 


Reduce Costs 


Expansions Agree Neutral Disarree 
Undertaken 24 15 36 
Not Undertaken 35 22 29 


Chi-square significant at .09 
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A significant between group difference also occurs 
Onethe Key statement in the Likert table related to willing- 
ness to ration, that of whether people should only be 
allowed a certain amount of water to irrigate their lawns. 
Over 63 percent of the managers of expanded systems disagreed 


Meeme the above idea (Table 7-27). 


TOBiE 727 


EXPERIENCE OF WATER MANAGERS WITH PAST EXPANSIONS BY 
fe eke Oo PONSES TO THE STATEMENT: “EVEN IF THEY VAR 
fees TO PAY MORE, PEOPLE SHOULD ONLY BE ALLOWED 
TO USE A CERTAIN AMOUNT OF WATER TO IRRIGATE THEIR 


LAWNS" 
Past should only be: allowed so much water 
Expansions Agree Neutral Disagree 
Undertaken v3 Jie) 50 
Not Undertaken Sal 16 38 


Chi-square significant at .05 


Those water managers in municipalities wit 
expanded water supply systems were also inclined to suggest 
that people in their communities were able to pay for 
expanded systems (Table 7-28). Thus, those managers who 
argue that people are willing and able to pay for expansions 
are the ones who are undertaking the expansions. This 
reinforces the argument that managers feel people are 
for the 


willing to pay more for expanded systems but not 


Water itself. 


184. 


TABLE 7-28 


EXPERIENCE OF WATER MANAGERS WITH PAST EXPANSIONS 
BY THEIR PERCEPTION OF THE ABILITY OF THE COMMUNITY 
TO. PAY FOR CEXPANS IONS 


AbiLity ttolpary 


Expansions Able Undecided © Unable 
Undertaken 53 ilaih 10 
Not Undertaken 34 23 ou 


Chi-square si@onifiiieant “eet. 001 


————— eee 


A significantly larger proportion of communities 
which have undergone expansions have also had price changes 
(fable 7-29). It would seem that expansions have induced 
price increases, although these increases have not resulted 
Buegenerally higher prices,relative.to systems which have 


not been expanded (Table 7-30). 


TABLE 7-29 


CROSS TABULATION OF COMMUNITIES WHICH HAVE 
UNDERTAKEN EXPANSIONS BY THOSE WHICH HAVE 
INCREASE DSP RICE 


Price 
Expansions Increased Not inereased 
Undertaken 29 49 
Not Undertaken 15 70 


Chi-square significant at .01 
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TABLE 7-30 


CROSSTABULATION OF COMMUNITIES WHICH HAVE 
EXPANSIONS BY THE AMOUNT OF THE MONTHLY 
IN THOSE COMMUNITIES 


UNDERTAKEN 
WATERBILL 


Amount of. Waterpa 1 t 


Expansions Ort O0nie Sale 10500 
Undertaken 36 89 
Not Undertaken 40 34 


Chi-square not significant 


SUMMARY 


3 


5 


It as evident fromthe preceding analysis that 


the links between perceptions and attitudes 
as identified in this research project, are 
conclusive. .- lt is possible that. the,lack 


ing of management alternatives has resulted 


and behaviour, 
tenuous and 
of. understand= 


ine a. number.ot 


inconsistencies. At the same time, however, the inconsis- 


tencies and anomalies described above probably reflect the 


Peculiar role of "the image" and cognitive dissonance in 


determing how water managers evaluate management alternatives, 


Particularly when combined with experience on the part of 


the water managers. 


Nevertheless, a number of interestang relation-— 


Pao. were brought out in the foregoing pages. Water 


managers experienced with metering consistently disagreed 


thet any,value lay with metering as a means of reducing or 


controlling demand for residential water. 


The water 
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managers experienced with metering also tended to reject 
the possibility that price would be Similarly effective. 
Pt, Ls most poobanle, an this case, that the respondents 
were relying on their own experience with metering, and had 
meee tound it effective. However, it does not appear that 
the water managers recognized that the price attached to 
fiedr metering program was too low to induce reduced consump- 
eon. 

Miuche Sametime, its dntensatang ite. woremthnes 
those water managers dealing with flat rate schedules recog- 


nized the waste of water in their communities, and felt that 


pricing and metering would be effective. To this extent, 


experience has an obvious affect on perceptions and attitudes. 


The only experience which had an immediate and 
direct affect on perceptions, attitudes, and behaviour was 
the need to ration. Those water managers experienced with 


rationing felt it to be an acceptable alternative in making 


demand fit supplies, and similarly, acknowledged the "overuse" 


of water in their communities. However, experience with 
Ghevalternative does not affect the perceptions of other 
alternatives, and pricing and metering are still considered 
to be ineffective. 

Rationing affects behaviour to the extent that it 
induces expansions. It also appears that following expan- 
sions the water managers' perceptions and attitudes about 
rationing, wasting water, and so forth, tend to change to 
the 


reflect the current water supply and demand situation in 


municipality. 
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SUMMARY AND CONCLUSIONS 


tnythestirstethree:chapters ofcthis thesisy sa 
number of basic assumptions were discussed which relate to 
mie role which perceptions and attitudes of water managers 
play in influencing the choice of and use of management 
alternatives. It is apparent from the preceding analysis 
that for the most part these general assumptions apply to 
the situation in Alberta. Generally speaking, management 
alternatives are not used in a conscious manner in Alberta 
to influence the demand for residential water. However, 
the opportunities for the use of these alternatives are 
numerous at present, and will probably become increasingly 
so in the future. Nevertheless, the data analysis does 
provide evidence that managerial perceptions and attitudes 
are a major impediment to the use of management alternatives 
in Alberta. Certainly, the thrust of the research has been 
focused on only one of several aspects of the decision 
making process relating to the solution of water supply and 
demand problems. However, it has been argued within the 
thesis that political considerations and public demands 


ants j sche behaviour 
become part of the water manager s image, and t 


of the water manager is reflected in the present degree of 
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use of these alternatives. 


in Alberta, the per capita demand for residential 


water has been increasing, and it is quite likely that 
water shortages may become more numerous and rationing 
increasingly common. If this does prove to be the case, 
fae tcosts ‘of expansions will increase the “tax burden on 
many municipalities. The problem will become more acute 
when additional water supplies become increasingly scarce 
as the existing reserves are allocated to various uses. 

At present, demand restrictions are used only in 
erisis situations, and metering and pricing are ineffectively 
utilized. Indeed, most of the water managers who responded 
to the survey were reluctant to concede that even if the 
need to rationalize water demands did exist, that management 
alternatives would be effective. 

It is evident from the responses of the water 
Managers that one of the most significant problems is’ that 
Many information gaps exist on the subject of management 
@lternatives. For example, the implications of pricing and 
metering policies (both favourable and otherwise) do not 
appear to be clearly understood. Moreover, there appears 
to be little recognition of the fact that water 1s wasted 
and inefficiently used in the realm of residential supply. 
At the same time, many water managers appear to be well 
aware of the management alternatives available, But Saal 
do not employ them. It is evident that the perceptions and 


attitudes of the water managers do maintain the gap between 


. asement alternatives and the 
the available knowledge on management alt 
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aetual application of such alternatives 


eos 


The need to adopt alternatives which will contri- 
bute to the more efficient use of water may be more critical 
emepeets of the western United States than it is in Alberta 
@eewpresent.. Nevertheless, the situation in Alberta is 
mirrored in the general observations put forth in Chapter 
3 which relate to the use of management alternatives in 
meeting residential water demand. 

A considerable amount of detailed research on the 
various aspects of the decision making process relating to 
residential water will be required before the process is 
entirely understood. For example, a small amount of infor- 
mation was collected in this research project on consulting 
Meemceand the background of the water manager. None of the 
Bata proved to be Significant in the analysis, but 2t may 
Pemtnat insufficient information was collected. In addition. 
Mews most likely that detailed analysis of the political 
aspects of water management would prove to be of value in 
understanding why management alternatives have not been 
Bifectively utilized in controlling the demand for resi- 
dential water. 

It is obvious, of course, that the present practice 
of fitting residential water supplies to demand will not 
change until the need to achieve efficiency in residential 
water management is recognized. It is also obvious that 
decision makers have not recognized as yet that the need 


exists, and may not until the demand pressure put upon the 


Supply increases considerably. Nevertheless, of all 
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Canadian provinces, it is most likely that Alberta is the 
province in which agricultural and industrial growth, and 
related urban growth, may be faced with the problem of 
scarce water supplies. Perhaps the alternatives should be 
evaluated before the problem becomes a severe one. Such an 
evaluation should permit the use of the most economic 
combination of management and construction alternatives to 
meet the demand for residential water in Alberta. It 
should also contribute to the most efficient allocation of 
available water supplies to different uses throughout the 


province. 
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QUESTIONNAIRE ON RESIDENTIAL 


WATER IN ALBERTA 


ON 


2025 


PARTMENT OF GEOGRAPHY ; & 
TELEPHONE (403) 432-3274 THE UNIVERSITY OF ALBERTA 


EDMONTON, CANADA T6G 2H4 


Joly 20.6 
Dear Sir/Madam: 


Accompany ing this letter is a questionnaire pertaining to your 
residential water supply system. This questionnaire is being circulated 
to all communities in Alberta in hope of gaining a clear and up-todate 
picture of two things. First, the completed questionnaires should 
provide an inventory of the characteristics of water supply systems 
throughout Alberta. Second, it is hoped that the responses will indicate 
what those people who are directly responsible for managing water 
supply systems think about some of the problems which are either facing 
them now, or may face them in the future. The aim of the research 
project then, 1s to contribute to a clearer understanding of the factors 
underlying the growth of demand for residential water. This in turn, 
would be useful for forecasting future demands for water. 


Therefore, may I ask you to please fill out and return the questionnaire 
to me at your earliest convenience. Your response is significant to me 
in that I am doing the study to fulfill the requirements for my M.A. 
degree at the University of Alberta. However, it is also of interest 
to some members of the Alberta Department of the Environment, (please 
see the following letter). It is through this department that you may 
eventually benefit from both your own response to the questionnaire, as 
well as from the response of others. Perhaps I should note that I 
realize that you have responded to many such questionnaires in recent 
years. However, I am aware of these studies and have tried to duplicate 
them as little as possible, except where more up-to-date information 
will be of value. 


Since this questionnaire is concerned not only with facts, but 
also with your own ideas, I would very much appreciate it if you as 
secretary treasurer (or municipal secretary) would fill it in personally. 
Of course, if after looking the questionnaire over, you believe someone 
else in the water department is more qualified to answer 1t, please do 


pass it on. 


I sincerely hope you find that completing the questionnaire is 
both an enjoyable and worthwhile experience. Please note that an 
already stamped and self-addressed envelope has been included for your 
convenience in returning it. If you have any questions, please feel 
free to contact me. 


Many thanks. 


Yours truly, 


Tom Fletcher 
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Community of: 


QUESTIONNAIRE ON RESIDENTIAL WATER IN ALBERTA 


IMPORTANT; PLEASE READ: 


Please note that this questionnaire is concerned only 
With residential water supply. That is, the supplying of 
water for use in and around the home. Most of the questions 
have a series of answers provided, of which you may check 
Poarone., This type of quéstion is used only for your 
convenience, since it reduces the time needed to fill in 
the questionnaire. However, if you wish to write in explana- 
tions or comments anywhere, please do so, they will be very 


much appreciated. 


Finelly, this questionnaire is not as long as it 
looks! Read the instructions as you go and you will find 
that parts of many questions will not apply to you, particu- 
larly in the first half of the questionnaire. These sub- 
questions are differentiated by being lettered Cal, (oo. 


(c), and so on, rather than being numbered. 


SECTION 1] 


7 Birst of all then 
' lp. ee » what is the source of your wate1 
supply? 2 Your Waren 
(J) purchased from another municipality 
(1) ground water 
(1) river or creek 
() lake or pond 
(0 dugout 
(J) other: (please specify) 
2 How would you describe the initial quality of your water 


Supply before treatment? 


WSvery good; treatment not necessary 
ee xerezs! 

ia ter 

(J poor 

(J very poor 


Please explain any deficiencies: 


oh Approximately how many domestic consumers (households) do 


you provide with water? 


monthly pumpage totals for residential water use since 
Penvany 1071. It your records do not dil beremtiaac 
Derween incustrial and residential, please record) tie 
information which you do have and indicate whether or 
Mot the figures inelude industrial water. 


() includes residential and industrial 
Wires i dential only 
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1972 


Beis yen “ater ae: UO ba 

ree Years! a ini ia ao eee 
M S ; M 

A 0 Stn if a’ 
M N M oo 
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These measurements are in gallons (Seubi eat cen 


What was the maximum pumpage for one day in 1971? 


amount : 


date: 


G) antormatiocrm not avaitabhke 


What was the maximum pumpage for one day in 1972? 


amount: 


date: 


Gy information trot available 


What is the present maximum day capacity of the 
system? 


amount: 


O information not available 


Approximately what percentage of the water you pump 


each day is lost due to leakage in the mains? 


amount: 


0 unknown 


What sort of storage capacity do you have in the 
system? 


(J no storage, other than in lines 


O tanks 
O reservoirs (in the form of open ponds, lakes, 
etc.) 


204, 


10. Has your community 


Roe : suffered any water shortages in the 
pas years‘ 


Yeo 
NO Q 
If YES, please’ complete: parts (a).to (c).+-If NO, 


pleaseicontinue on to: question 11. 
(a) What was the shortage caused by? 


Gissan actuak*shortage of water 


() anability of plant facif@ities to meer 
demand 


Ll othenCplease specify). 


(b) In ,what part of the year did the shortage 
occupy 
OO during the summer 
O during the winter 
O other (please specify) 
(c) How long did the shortage last? 
0 over a large part of the summer (or 
winter) 
() peak day 
QO peak hour 
0 


other (please specify) 


1k. “Do you,forésee any futurershortages, of fwaten? 
VESor 
NOG) 


(a) If YES; what do you think willibe the cause 
of these shortages? 


(1 actual water shortage 
C.limitatiens+of plant wider wes 


O other (please specify) 


eae 
12. Does fire reserve cause any problems in your community: 


O NO 
[} YES (please explain) _ 
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13. Have any demand projections been made for water 
consumption in your community? 
GALT 
NOs ts 


If YES, please answer questions (a) to (d). If 
NO, go ton tooquesticn Lu, 


(a) What type of projection was made (i.e. was 
it a straight-line projection from past 
demands, etc.)? 


a 


(b) Does the projection account for area economic 
forecasts? 
VE Sad 
NO 
UNCERTAIN O 


(c) Does the projection account «for industrial 
potential? 
YESre) 
NO O 
UNCERTAIN 0 


(d) Does the projection account for future 
population, projections? 
Mio we 
NO O 
UNCERTAIN O 


14. Have there been any expansions in your water supply 
system (other than extension of services) in the 


past 5 years? 
VES {3 
NO 0 


206, 


why = w= 


Tf YES, would you please complete the following 
questions. If NO, please go on to question 15. 


(a) When did the expansion take place? 


(b) What was the nature of the expansion? 


() increased treatment capacity 
developed new sources of water 
more pumps 

metering of homes 


storage facilities 


es Se ae i 3 


other (please specify) 


(c) What was the size of any capacity increases? 


(d) Did this provide excess capacity and, if so, 
approximately how much? 
O NO 


iy. Vibos -anounmcs 


(e) When the expansion was planned, did you doa 
study of alternatives to see which was the 
most economical means of meeting the demand? 


Veoe) 
NO 
(f) If the study of alternatives was done, what 
were the alternatives’ studied andy ar 


possibile, woudd you please (eivemasrouch 
comparison of costs? 


alternatives costs 
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208. 


io ere there any plans for expansion of your water 


Supply facilities in the near future? 


Yeon) 
NO OQ 


If YES, please do questions (a) to (c). If NO, 


60 On te question 16, 


(a) What type of expansion is being planned? 


more pumps 
storage facilities 


metering of homes 


(@ E32 Sey st) 


other (please specify) 


increased treatment capacity 


development of new sources 


(b) If a capacity expansion is planned, has a 
study been done to determine the costs of 


Varrous alternatives? 


eS ie) 
NO O 


(c) If a study of alternatives has been done, 
what were the alternatives: studied, and if 
possible, would you please give a rough 


comparison of costs? 


alternatives 


16. How would you judge the ability of your 
pay, through higher water rates, for an 
_supply system? 


costs 


community to 
expanded water 


very able (QQ) 
able 2 
undecided 2 
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not very, able (} 
not at all able 


i age Cay Did your water department suffer a loss or make a 


profit last year and approximately how much? 
O Profit of 
L) BOSS Ors 


O Broke even 


(b) Have there been any recent increases or decreases 
an the price Of residential water? 


YES, tnereases 
O YES, decreases 
O NO 


Wee Wye | 


18. What type of pricing schedule do you presently use? 


fj fiat rate 

(1) declining block rate 
O) increasing biock rate 
(0 constant rate 

(0 other (please specify) 


IMPORTANT: Would you please enclose a copy of 
your priéing jsckhedute: 


Pemiwinive is this type of schedule; used? 


a 
se 


20. Do you feel the pricing system could be improved upon, 
ang ait so, how? 


—_——— 
— ne 


209% 


22 


oe. 


24. 


NO 
(on) 


20. 


ee 
a. 
_ 


ae oe Sive a rough estimate of the average domestic 
water bill in your community? 


amount: 


Are sewage charges included in. the water bill? 


YES" 
NO O 


Is the sewage department part of the wat 
department? 2 3 er Supply 


Veo 
NO O 


‘ gaeee : 
Ca) Do you sell water to any other communities? 


O YES, to: 
O no 


(b) Do you purchase water from any other community? 


HJEYESSR arom 
(J) NO 


To what extent is metering employed in your community? 


Gis-sn' teuscdeat.alt 

O commercial and industrial customers only 
O residential customers only 

OM everyone is metered 


0 other (please specify) 


Are your pumps metered? 
Ngasyed OS 


NO Q 
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27. Have you found it necess 
ing Since January 1969? 


ary to implement water ration- 


YES (3 
NO O 


If YES, please answer the following questions. 
Pr UNO. .800n to question 23. 


(a) 


(b) 


Cc) 


Could you describe how rationing was 


implemented, i.e., what method of rationing 
was used. 


How often have you had to implement rationing 
and in what part of the year? 


During water shortages, have you tried 
"exhortation" as a means of reducing consump- 
tion, such as asking people not to water 
their lawns or telling them how much water 

is necessary? 


basrspe i 
NO O 


Tf YES, thow did you seo: aboucn eee dee 
effective? 


20. 


ot 


is there an active program on the part of the "water 
ait . * . 
department" to detect and repair leaks in any of the 


following 


Situations (please check those which apply 


and explain briefly how it works): 


ae Sieh S 


your own water mains? 
private water facilities? 
both of the above? 


no leak detection program? 


Has the "water department" employed any engineering 
consultants to give advice on water problems in the 
past 5 years? 


Yes 
NO (J 


Pe YES, please answer questions Ca) to (oe eaiae 
please go on to the second half of the questionnaire. 


(a) 
(b) 


(c) 


a) 
(Ce) 


Ct) 


What year was the firm employed? 


What was the name of the firm? 


Can you remember the name of the engineer(s) 
who did the study? 


What city is their office in? y : 
Could you please describe what sort of study 
you had them do for you (example, find more 
water: feasibility studies ot @pettimz merc 
water, etc.)? 


a 


What advice did they give? __ 
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SECTION II 


Thank you for bearing with me so far. This section of the 
questionnaire is concerned largely with your own opinions, 
as they relate to various issues in residential water 
supply. You will also find it less time consuming than the 
eirer ialt. 


Please-answer-ali-questions—in-this+seetion: 


oO. Generally speaking, what priority would you say the 
provision of residential water’ takes an your community 
(when competing for funds with such things as roads, 
perks, recreational facilities: andi co conve 

takes highest priority 

ferrly  hieh. priority 

low priority 


very low priority 


Os" Gees 


SquaieprioniGy Wien i 


31. Different people have different ideas as to how much 
should be charged for residential water. What would 
you say"irs the best’"rule of thumb") on which to Dease 
the price of water? 


O charge enough to cover the costs of delivery and 
system maintenance only 


(J charge enough to cover the costs of delavery and 
maintenance, plus build up some capitals fora tute 
expansion 


O charge enough to cover all of the above, plus make 
avema lL wprorit 


O charge a high enough rate to cover all of the above, 
as well as discourage people from using too much 
water 
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water above that minimum. 


The following table contains several statements which 
might be made in connection with the supplying of - 
Water,.to residential customers. Please read tet 
carefully and indicate by checking the appropriate box 
how strongly you agree or disagree with each statement. 


Strongly 
Strongly 
Disagree 


Penerally,\ it iieht be 
Said that most people do 
not waste water. 


Preeto best To supply all 
the water demanded by 
people, irrespective of 
the difficulties of pro- 
Vadim it. 


Pe Fs" unlikely that-most 
people overuse water in 
and around their homes. 


People should pay more 
for water which they use 
irrigate their lawns. 


People have a right to 
all the water they want. 


Everyone should be 
allowed a certain 
standard minimum 
quantity of water 

to cover basic needs 
and people who use more 
tion that should pay 
more for each unit of 


Most people would be 
quite willing to pay 
more for extra units 
water if they had to. 


o3:. 


34. 


216. 


Even if they are ue 
willing to pay more, 
people should only be 
adilowed. to’-use a 
certain amount of 
water to lrrigate 
their lawns. 


Peopie should have to 
pay more for water 
which they use to 
wash their car(s). 


People should have 

to pay more for water 
Whoen they use to-fidl 
their swimming pool. 


Some resource management people claim that when the 
consumption of residential water is increasing, it is 
possible to slow down this increase or even reduce the 
level of consumption by using various techniques. They 
see this as an alternative to increasing the supply of 
water to meet the growing demand. 


Even if this is possible, would you agree or dis- 
aeree that it is right to restrict a persons consumption 
of water? (Please qualify your answer if you wish). 

strongly agreeQ 
aereen| 
undecided(Qj 
disagree(Q 


strongly disagree(Q) 


oo 


If, for the sake of argument, it was decided that 
consumption should be reduced, one of the means put 
- forth to restrict or reduce demand 1s metering. How 

effective do you feel meters would be in reducing 
consumption, particularly after they have just been 
installed? (Please answer whether your community 1S 


metered or not.) 
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36. 


ou. 


38. 


very effective 
effective 
undecided 


ineffective 


Ch £5 Se 


very ineffective 


iiithe consumption of water per household was reduced 
by metering initially, do you feel it would return to 
normal after the meters had been installed a year or 
two? 


YES) 


NOO 
UNDECIDED 0) 


If a community already had metering, how effective do you 


feel raising the price of water would be in reducing 
demand? 

very effectiveD 

effective 

undecided (J 

ineffective 


very ineffectiveOD 


Again, for the sake of argument, if consumpeien per 
household was reduced by higher prices, ao you thank 
it would stay down over a period of time? 
Yeo 
NOO) 
UNDECIDED () 


Have you ever raised the price of water in your com- 
munity with the intention of reducing consumption? 


Yee o 
NOOO 
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40. 


an 


3. 


+. 5 —E , . 
What do you think other agencies or water management 


S a 5 ee ee STS ie . . 
people think about trying to conserve water by raising 
prices? 


() most of them think it is a good idea 


most of them think it is a poor idea, because it 
won't work 


U) 

(Oj neat of them don't worry about it, because they 
don't see any need to conserve water 

O 


other (please specify) 


How effective would you consider rationing to be as a 
means of reducing consumption? 

very effective Q 

effective Q 

undecided (J 

ineffective 


very ineffective {JJ 


Do you consider rationing acceptable as a means of 
Eeaucme wwatem use For ia. Short, peruod sie m=. 
Vier 
MAYBE PES i 
| NOoO 
UNDECIDED 


Do you think rationing procedures would be acceptable 
as a means of reducing consumption over a long period 
of time? 


YES 

MAYBE YES O 
No QO 
UNDECIDED 0 


How effective do you think that asking people to cut 
down on their water consumption voluntarily by not 
watering their lawns, washing their. cars.,..6tc., would 
be over a short period of time? 
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very effective 
effective 
undecided 
ineffective 


very ineffective 


The following table contains several more statements 
which might be directed to you, as a water manager. 
Please indicate how strongly you agree or disagree 
with each statement by checking the appropriate box. 


The public expects 
unlimited supplies 
of water. 


The public expects to 
receive water at only 
a nominal price, such 
as that price which 

covers the cost of 
delivery only. 
People are willing to 
pay higher prices to 
continue receiving 

unlimited supplies of 
water. 


People should be able 
to expect enough water 
to keep their lawns 
green in summer. 


Theypuplaceexpects 
the water department 
to encourage the con- 
servation of water. 


NO 
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if you could reduce 

une consumption of 

Water, jou <could 

reduce sewage 

treatment costs 


Significantly. | 
if you could reduce 


| 

| 

| 

| 

| 

| 

| 

| Agre 
| Ag 
| Ne els 

: eee Pees 
SLEO 

| Disa 


the consumption of 
water per household, 
you could reduce the 
costs of supplying 
the water. 


Using as little water 
as possible is a 
worthwhile goal for 
any water department. 
There is no need to 
eGonserve water, at 
least in Alberta, 
because there is 
plenty of water 
for everybody. 


If it were every to 
become necessary to 
conserve water, the 
leadership for such 
a program should 
come from the pro- 
vincial government. 


Who makes the final decisions on expansion of plant 
facilities, finding new sources of water, and so on, 
in your community? 

O yourself 

ff town .(city,) council 


Mlothes. (Please speci iy) +a errs 


Set oes coe = Key 
Fr habe phage 
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no. 


90. 


Who makes the final decision on what price is charged 
for water in your community? 

CO) yourself 

O town (city) council 


O other (please specify) 


If you do not make the decisions, how much influence 
would you say you had upon any decisions affecting 
residential water supply in your community? (Please 
do not be modest?) 

GJ) now influence 

(O some influence 


() a great deal of influence 


if you do have some influence on decisions, would you 
please describe how; that 1s, whether 2) 16) Br mening 
recommendations as to the best solution to a problem, 
what price should be charged for water, and so on. 


a nn a a 


How much influence would you say the provincial 
government agencies have on the quality of service 
officered by your 'water,department? 

(D no, influence 

@some Lit ivence 


Gj a ereat deal of “intluence 


What types of assistance does the provincial government 
offer your water department now? (Please note the 
department or branch involved). 
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Pao Our water department welcome more assistance 
rom the provincial government, other than financial, 
to help manage your water Supply? 
YESAT 
NO 


If YES, what type of assistance would you like? 


Sy re Ns 


92: In what ways “do you seé consulting firms as important 
to residential water management, if any? 


Son) How lqualified ido vyoulfeel. most. consulting f{ipme, are 70 
do work on residential water supply problems (as 
compared to government agencies, say)? 
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SECTION IT] 


By way of conclusion, I would like to ask you a few questions 
about yourself. These questions are of a personal nature, 

so if you are unwilling to answer them, please complete the 
rest of the questionnaire and forward it to me. You may 
remain assured though, that this information will be kept 


Completely confidential. 


S4. How many years have you worked at this particular job? 


mi years. 
95. How many years have you lived in your community? 
ieee years. 
56. Which of the following educational categories would you 


place yourself in? 


Sth grade or less 

grades 9 - 12 

1 - 3 years of university 
university graduate 


technical or vocational scnoor 


ee ease 


other (please specify) 


57. Have you had any formal training specifically related 
to water management? 


oor 
NOMS 


If YES, would you please describe what kind? 


58. If other than the person to whom this questionnaire was 
addressed, would you please give your name and position 
title. 
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oo. ee eee any comments or additional information 
Wee JOU Wout dike “to add, please dovea pela) an 


Ylease ie torres ale}s i Led 
I Pe dont ferret a4 copy of your pricing schedule. 


Thank You Very Much For Both Your Time And Cooperation. 
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APPENDIX B 


COMMUNITIES WHICH HAVE SUFFERED SHORTAGES 
INSLHE PAST PIVES YEARS 


Crees 


Grande Prairie 


Wainwright 


Villages 


Arrowwood 


Lethbridge ae 
Lloydminster Ee Se 
Medicine Hat pee 
Red Deer Rome. 
Carmangay 
Cayley 
Towns Champion 
Chauvin 
Barrhead Clyde 
Blairmore Cones 
Calmar Cremona 
Claresholim Done 
Devon Duchess 
Drayton Valley Ronee 
Eckville Entwistle 
Edson Glenwood 
Fairview Halkirk 
Fox Creek Hillspring 
Killam Trma : 
Manning Kinuso 
Wii River Linden 
Raymond Mannville 
Redeliff Vorrin 
Redwater Myrnam 
Rocky Mountain House Nampa 
smoky Lake Ryley 
ppouce Grove Guy can 
ot, Alpert Thorhild 
Stavely Youngstown 
otettler 
Stony Plain 
Three Hills Hamlets 
Tofield 
Vauxhall Veinerville 
Viking Mossleigh 
Vulcan 
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APPENDIX << 
COMMUNITIES WHICH HAVE RATIONED RESIDENTIAL 


WATER, SINCE JANUARY, 1969° 


Crt tes 


Grande Prairie 


Barons 


Lethbridge Bellevue 
Lloydminster Blackfalds 
Medicine Hat x Bon Accord 
Red Deer Bowden X 
Cayley 
Coutts X 
Towns Crossfield 
Duchess 
Beaverlodge x Edgerton 
Black Diamond x Glenwood 
Calmar Xx Irma X 
Claresholm x Linden x 
Drayton Valley Morrin X 
Eckville Myranam x 
Edson Sexmith 
Fairview x Phone hackd X 
Fort Macleod X 
Pore MoMurray 
Fort Saskatchewan Xx Hamiets 
Killam x 
Milk River xX Mossleigh 
Raymond Xx Sherwood Park Xx 
Raymond x Veinerville xX 
Redeliff X 
Rimbey 
ppruce Grove 
otavely 
Stony Plain x 
Theee Hills X 
Tofield X 
Vauxhall X 
Viking x 
Vulcan X 
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2 Those which also rationed from 1963-1968 are marked with 
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